Narrare una vita, dire la verità: la biofiction contemporanea by Mongelli, Marco <1989>
Alma Mater Studiorum – Università di Bologna 
 
in cotutela con 
 
Université Sorbonne Paris Cité 
Université Sorbonne Nouvelle Paris 3 
École doctorale 120 – Littérature française et comparée 
 
 
DOTTORATO DI RICERCA IN 
STUDI LETTERARI E CULTURALI 
Ciclo XXX 
 
Settore Concorsuale: 10/F4 – Critica letteraria e letterature comparate 







NARRER UNE VIE, DIRE LA VÉRITÉ :  










Coordinatore Dottorato      Supervisore 
 
ALBERTAZZI Silvia       SIMONETTI Gianluigi 
 
 
         Supervisore 
 





Esame finale anno 2019 
!"##$#%&'$%()$*%+)#$%,"%(-#).-%/%,"%0)12)3.)1'%31'.$451#")'$%
!





',-55*3(-<.#! +,1.#!+#'5)4($4*.! +#'! (*2$4;1#'! '(25484;1#'!+#! /-! 74*845$4*.! #$!+,1.#!
-.-/0'#! +#! '#'! #.A#1?! /4$$2)-4)#'! 5*33#! +#! '#'! 43(/45-$4*.'! #?$)-B/4$$2)-4)#'!
C%4'$*)4;1#'=! '*54*/*<4;1#'=! (%4/*'*(%4;1#'! #$! 3D3#! (*/4$4;1#'E! -84.! +,2>-/1#)! '-!
$#.#1)!2(4'$23*/*<4;1#!#.!$-.$!;1#!5-$2<*)4#!4.$#)()2$-$4>#!+1!)2#/9!
F,1.! (*4.$! +#! >1#! 32$%*+*/*<4;1#=! /#! $)->-4/! 5)*4'#! /,2$1+#! +#! /G2>*/1$4*.!
%4'$*)4;1#!+1!<#.)#!74*<)-(%4;1#!->#5!5#//#!+#!/-!.-4''-.5#!#$!+1!+2>#/*((#3#.$!+#!
8*)3#'!%07)4+#'!+-.'!/-!'#5*.+#!3*4$42!+1!HH#!'4&5/#=!#.!I554+#.$!6!/-!5*374.-4'*.!+#!
5#'!+#1?!)#5%#)5%#'! C74*<)-(%4#!#$! 845$4*.E!>4'#!J! )#$)-5#)!1.#!<2.2-/*<4#!'(25484;1#!
(*1)! 5#!.*1>#-1!<#.)#! C*1! '*1'B<#.)#E!;1,#'$! /-!74*845$4*.=! #$! -4.'4! J! 4+#.$484#)!+#'!
$#?$#'!(4*..4#)'=!;14!-.$454(#.$!1.#!5#)$-4.#!(*2$4;1#!*1!$#.'4*.!#'$%2$4;1#!+*34.-.$#!
+-.'!/-!()*+15$4*.!5*.$#3(*)-4.#9!F#!(/1'=!5#$$#!)#5%#)5%#!3#$!#.!(/-5#!1.#!-.-/0'#!
5*3(-)-$4>#! +#! 5#'! $#?$#'! '#/*.! +4882)#.$'! 5)4$&)#'! $#?$1#/'=! J! /-! /134&)#! +#'!
4.'$)13#.$'=! #.! +#>#.4)! 5*.'$-.$=! +#! /-! .-))-$*/*<4#9! K.! (-)$451/4#)=! /-! $%&'#! '#!















P%4'! $%#'4'! -43'! $*! -.-/0'#! -! 5*.$#3(*)-)0! -.+! $)-.'.-$4*.-/! /4$#)-)0!
(%#.*3#.*.6!74*845$4*.9!P%#!+4''#)$-$4*.!5*374.#'!-!%4'$*)45-/!4.$#)#'$!4.!$%#!()-5$45#!
*8! 74*<)-(%0=! Q4$%! -! $%#*)#$45-/! -.+! -.-/0$45-/! (#)'(#5$4>#! 8*)! $%#! Q-0! 4.! Q%45%!
74*<)-(%45-/! -55*1.$'! Q#)#! 4.>#'$#+! 70! 845$4*.=! -.+! -! 5)4$45-/! -.+! 5*3(-)-$4>#!
-$$#.$4*.!8*)!'(#54845!5*.$#3(*)-)0!$#?$'9!R!$-?*.*30!()*(*'-/!*8!$%#!3-.0!+488#)#.$!
8*)3'!*8!/4$#)-)0!74*<)-(%4#'!4'!-55*3(-.4#+!70!$%#!+#'4)#!$*!+#'5)47#!$%#!(*#$45'!*8!
5*.$#3(*)-)0! 74*845$4*.=! 4$'! /4$#)-)0! 5%-//#.<#'! -.+! 4$'! #?$)-B/4$#)-)0! 43(/45-$4*.'!



























Y1#'$-! $#'4! 4.$#.+#! -.-/4ZZ-)#! 1.! 8#.*3#.*! /#$$#)-)4*! 5*.$#3(*)-.#*! #!
$)-.'.-Z4*.-/#6!/-!'$()$#%$(*9!W/!/->*)*!5*374.-!1.!4.$#)#''#!'$*)45*!(#)!/-!()-$45-!+#//-!
74*<)-84-=! 1.*! $#*)45*! #! -.-/4$45*! (#)! /-!3-.4#)-! 5*.! 514! #''-! &! '$-$-! 4.>#'$4$-! +-//-!
)$#%$(*=!#!1.*!5)4$45*!#!5*3(-)-$4>*!(#)!4!$#'$4!'(#548454!5*.$#3(*)-.#49!@.*!'8*)Z*!+4!





F-!1.!(1.$*!+4!>4'$-!3#$*+*/*<45*! 4/! /->*)*!4.5)*54-! /*!'$1+4*!+#//,#>*/1Z4*.#!
34//#.-)4-! +#/! <#.#)#! 74*<)-845*! 5*.! ;1#//*! '1//-! .-'54$-! #! /*! '>4/1((*! +#//#! 8*)3#!
47)4+#!.#//-!'#5*.+-!3#$J!+#/!HH!'#5*/*=!4.!I554+#.$#=!5*.!/,*74#$$4>*!+4!)4.$)-554-)#!
1.-! <#.#-/*<4-! '(#54845-! +#/! <#.#)#! 74*84.Z4*.-/#! #! +4! 4+#.$4845-).#! 4! $#'$4! (4*.4#)4=!
;1#//4!5%#!-.$454(-.*!1.-!+#$#)34.-$-!(*#$45-!*!$#.'4*.#!#'$#$45-!*<<4!+*34.-.$#9!W.!
'#<14$*=! 4/! /->*)*! ()*(*.#! 1.,-.-/4'4! 5*3(-)-$4>-! +4! -/51.4! $#'$4! 5*.$#3(*)-.#4=!
'*()-$$1$$*! 4$-/4-.4! #! 8)-.5#'4=! '1//-! 7-'#! +4! 5)4$#)4! $#'$1-/4! +4>#)'4! #! -$$)->#)'*! </4!
'$)13#.$4! +#//-! .-))-$*/*<4-9! W.! ()43*! /1*<*=! '4! &! >-/1$-$*! 4/! 5-)-$$#)#! 47)4+*=! $)-!
+*513#.$*! #! 4.>#.Z4*.#=! +#//-! '$()$#%$(*! C#! ;14.+4! /-! 5*#'4'$#.Z-! +4! 3-$#)4-/4!
)#8#)#.Z4-/4!#!+4!$#5.45%#!84.Z4*.-/4EX!-//*!'$#''*!$#3(*=!(-)$45*/-)#!)4/#>-.Z-!%-!-''1.$*!
4/!5*.5#$$*!+4!.-))-$*)#6!4.$#))*<-.+*!4/!(*'$*!5%#!*551(-!.#/!)-55*.$*!#!-.-/4ZZ-.+*!/-!












































































UA'9t.%"(."&.*<.&*<."(." *.%%." %<0@." *'$@+@%." .$" 78"(.@*&+;%+'$" .%" 7u8$87M@."(A)$"
;<F$'/0$."7+%%F&8+&."*'$%./;'&8+$".%"%&8$@$8%+'$87"?"78"9+'>+*%+'$5"
U.@"%+%&.@"(.@"*'77.*%+'$@"F(+%'&+87.@".%"(.@"7+L&.@"&F*.$%@"%F/'+:$.$%N".$"D&8$*.".%"
.$" #%87+.".$";8&%+*)7+.&N"(." 78";&'7+>F&8%+'$"(A)$" %.7";<F$'/0$."v".$":F$F&87N" 7A+$%F&m%"







(." &.*<.&*<." 7+%%F&8+&."?" (A)$." ;8&%" +7" @8%+@>8+%" 7." @.$%+/.$%N" 8)t')&(A<)+" 78&:./.$%"
(+>>)@N"(."L')7'+&"*'$$8w%&."7.@"L+.@"&F.77.@"(.";.&@'$$8:.@";7)@"')"/'+$@"*F709&.@"x".%"
(A)$." *.&%8+$." /8$+0&." R"+77)@%&.@"S"v" (." 7A8)%&.N" +7" &.70L." (A)$." +$%.$%+'$" ;'F%+I)."
;&F*+@." .%" *'$@*+.$%." (." 78" ;8&%" (." ;7)@+.)&@" 8)%.)&@" *'$%./;'&8+$@5" P+" 7." ;&./+.&"





+$$'L8$%.@" (8$@" 78" >'&/." .%" &./8&I)897.@" ()" ;'+$%" (." L)." .@%<F%+I).5" U.@" (.)E"
%M;'7':+.@"(.";&'()*%+'$"9+':&8;<+I)."*'$$8+@@.$%")$"&./8&I)897."@)**0@"F(+%'&+87"
@')@" 7.@" >'&/.@" 7.@" ;7)@" (+@;8&8%.@"p7+%%F&8+&.N" .@@8M+@%+I)." ')" t')&$87+@%+I).q" .%" '$%"
*'//.";&'%8:'$+@%.@"(.@"*<8$%.)&@N"(.@";'7+%+*+.$@N"(.@"@;'&%+>@N"(.@";.&@'$$87+%F@"()"
@;.*%8*7.N" .%*5" 1;;&F*+F@" ;8&" )$" ;)97+*" %&0@" (+L.&@+>+FN" *.@" ;&'()+%@" ;.)L.$%" m%&."
@+/;7./.$%"*'//.&*+8)E"')"8)"*'$%&8+&.".E%&m/./.$%"7+%%F&8+&.@5"
U8" *&+%+I)." 7+%%F&8+&." >8+%" .$*'&." ;&.)L." (A8/9+L87.$*." x" .$%&." >8@*+$8%+'$" .%"
@)@;.*%" x" =" 7AF:8&("()"9+':&8;<+I).5"6A8+77.)&@N" *.78" @."LF&+>+." =" *<8I)." >'+@"I)." 78"
L8:)."9+':&8;<+I)."&.L+.$%N"*M*7+I)./.$%N"+$L.@%+&"7."('/8+$."7+%%F&8+&.5"1)"WW."@+0*7."
7." 9+':&8;<+I)." 8" +$@%8)&F" ')" &.$>'&*F" @'$" &8;;'&%" =" %')@" 7.@" 8&%@" .%" =" %')%.@" 7.@"





9+':&8;<+." .$%&.%+.$%" 8L.*" 7.@" @*+.$*.@" <)/8+$.@"p8$*+.$$." .%" $')L.77."
<+@%'&+':&8;<+.N";@M*<8$87M@.N" @'*+'7':+.N" 8$%<&';'7':+.N" .%*5q" ')%&."I)AFL+(.//.$%"












>+*%+'$$.77.5" UA+/;'&%8$*." I)." 7.@" F*&+%)&.@" <M9&+(.@" '$%" 8*I)+@." (8$@" 78" 7+%%F&8%)&."
'**+(.$%87." *'$%./;'&8+$." .@%" (F@'&/8+@" F%897+.N" 8)" ;'+$%" I)A.77.@" @./97.$%"
&.;&F@.$%.&"78"@.)7."%.$(8$*."'&+:+$87.".%"*78+&./.$%"&.*'$$8+@@897."(8$@"78";&'()*%+'$"
$8&&8%+L." (." $'%&." .E%&m/.`*'$%./;'&8+$c 5" 1)" *')&@" (." *.@" (.&$+0&.@" 8$$F.@N" 7.@"





/8&I).@" ;&';&.@" 8)" 7+%%F&8+&.5"1+$@+N" 78" >'&/.`&'/8$" 8" FL'7)F." 8)" >)&" .%" ="/.@)&."




.@%" +$8;;&';&+F".%"(." %')%."FL+(."*'$%&8(+*%'+&.5"UAF*&+%)&.">8*%).77." 78";7)@"@')/+@."
8)E" /'(+>+*8%+'$@" .%" 8)E" @)9L.&@+'$@" (." 7A+/8:+$8%+'$N" 8)" *')&@" (.@" *.$%" L+$:%"
"""""""""""""""""""""""""""""""""""""""""""""""
c"UA.E;&.@@+'$".@%"(."7AF*&+L8+$"V+*<.7"B<8+77')"?"R"UA.E%&m/.`*'$%./;'&8+$N"t')&$87"(A)$."+(F."SN"3&45%0N"







7." /'+$@" 8/9+:)" *8&" ;')&" (F@+:$.&" *.@" <+@%'+&.@" 98@F.@" @)&" (.@" >8+%@" &F.7@N" /8+@" .$" I).7I)." @'&%."
>+*%+'$$87+@F.@N"+7"$A)%+7+@.";8@")$."$F:8%+'$"p$'$`>+*%+'$q"/8+@"7.)&"*'$>0&.")$"*8&8*%0&.";'@+%+>N"<M9&+(."
.%"8)%'$'/.5"68L+("U'(:."7A+$*7)%"(8$@"78">8/+77."()"R"$'$`>+*%+'$"$'L.7"S".%"()"R"$.Q`t')&$87+@/"S"p6,0.
7*$. &!. 1%#$%&'N" C^^GN";5" GH,qN" %8$(+@"I)." @.7'$"17.@@8$(&'" #'L+$.77+" 7." %.&/."(." >8*%+'$" +$(+I).&8+%" 7.@"





-8&" 9+'>+*%+'$N" $')@" .$%.$('$@" ('$*" )$." ;&8%+I)." $8&&8%+L." I)+" <M9&+(."(.)E"





>&'$%+0&." I)." $')@" 877'$@" 8$87M@.&" $." @." ;'@." ('$*" ;8@" .$%&."(.)E" 8&%@y"p*'//." 78"
7+%%F&8%)&.".%"78";<'%':&8;<+.q"$+".$%&."(.)E":.$&.@"p*'//."7."&'/8$".%"7A.@@8+qN"/8+@"
.$%&." (.)E" /'(.@" (." &.;&F@.$%8%+'$" ';;'@F@N" %.7@" I)." 78" >+*%+'$" .%" 78" $'$`>+*%+'$5"
6A8+77.)&@N"$')@"$."%&8+%.&'$@";8@"(A'9t.%@":F$F&+I)./.$%"*'/;'@+%.@N"*'//."7."@'$%"






&F87+%F" .%" (." >+*%+'$N" 7." &F*+%" ;.&/8$.$%" (." 7u%'!&$"%';0'$N" $')@" ;8&7.$%" (u)$" %./;@"
>&8:/.$%F" .%" @*<+Y';<&F$+I).5" U.@" 9+'>+*%+'$@N" (u)$." >8{'$" %')t')&@" (+>>F&.$%." .%"
@;F*+>+I).N"$')@" &8*'$%.$%" 8)@@+" *.";8$'&8/8N" @.@" *'$%+$)+%F@" .%" @.@"/)%8%+'$@5"B.@"
I).@%+'$@" +/;7+I).$%" (.@" &F>7.E+'$@" (." $8%)&." ;<+7'@';<+I).N" .%" ;7)@" ;&F*+@F/.$%"















;&8%+I)." 9+'>+*%+'$.77." *'$%./;'&8+$."?" %')%.>'+@N" +7" $')@" @./97." I)." 7.@" 8&*<F%M;.@"
;&F*F(.$%@".%"7.@">+7+8%+'$@"@)**.@@+L.@"$A'$%";8@"F%F"*78+&./.$%"(F>+$+@N"$'%8//.$%"="




*'$%./;'&8+$"(." 78"9+':&8;<+." >+*%+'$$.77.N" .$" .>>.%N" .@%" t87'$$F"(u)$."/)7%+%)(."(."
>'&/.@" (+>>F&.$%.@N" =" %.7" ;'+$%" I)A+7" @./97." I)A=" *<8I)." %.E%." *'&&.@;'$(." )$."
%M;'7':+."(+>>F&.$%.5"V87:&F"78"(+>>+*)7%F"="@A'&+.$%.&"@)&")$"%.&&8+$"8)@@+"/')L8$%N"+7"
.@%"F:87./.$%"$F*.@@8+&."(."@8+@+&"78"(+>>)@+'$"=":&8$(."F*<.77.".%" 7u'/$+;&F@.$*."(."












@)&" 78" 9+'>+*%+'$" +%87+.$$.5" UA')L&8:." (."17.@@8$(&'" #'L+$.77+".@%" ;7)%%" 8EF" @)&" 7.@"
/8$+>.@%8%+'$@"8)%'9+':&8;<+I).@"(."7A8)%.)&"(8$@"7."%.E%.N"87'&@"I)."7.@"&.*<.&*<.@"(."
U)*+8" K'7(&+$+! ".%" @)&%')%" (." f87.$%+$8" f8$$)**+ !! "@." ;.$*<.$%" @)&" 78" ;&'()*%+'$"
8$:7'@8E'$$." .%" (8L8$%8:." @)&" 7.@" >'&/.@" (." ,%5$&*%&)*"+,%#"-. ;0$"!%#$%&'" I)." (."
9+':&8;<+." .$" @.$@" @%&+*%5" _)8$%" =" 7A1$:7.%.&&." .%" 8)E" \%8%@`b$+@" pI)+" ;&F@.$%.$%" x"
*'//." '$" 7." L.&&8" x" )$" *'$%.E%." (." ;&'()*%+'$" .%" (." &F*.;%+'$" 9+':&8;<+I)." %&0@"
;8&%+*)7+.&qN" +7" *'$L+.$%"(." @+:$87.&" 7.@" %&8L8)E" &.@;.*%+>@" (."V+*<8.7" K.$%'$!c".%" (."






"4$";8&%+*)7+.&" 7.@"8&%+*7.@" .%" .@@8+@"@)+L8$%@"?"R"6+@`/'+"I)+" %."<8$%."?";8&8('E.@"()"9+':&8;<+I)."SN"
A0</0. =05. B#%0'#05. ,/;"%'05N" $~" G[,N" GHHCN" ;5" J`,,"GHHC8"v" R"4@@8+@`>+*%+'$@"?" 7.@" 9+':&8;<+.@"
p&Fq+$L.$%F.@"SN"(8$@"68/9&." .%"|'@@.7+$" p(+&5qN"894#-"$0;0'$. =05.)0'*05. "/.CC0. 5%D#-0N" GHHCN";5" ,,C`,TX"
GHHC9"v" R"e8+@@8$*." /'(.&$." .%" &.$8+@@8$*." *'$%./;'&8+$." (.@" >+*%+'$@" 9+':&8;<+I).@"SN" (8$@"
V'$7){'$".%"P87<8"p(+&5qN"1%#$%&'5.(%&)*"+,%E/05N"GHHJN";5",X`XT5"
 "6'$%" 7.@" ;7)@" +/;'&%8$%@" @'$%"?" R"U." :.$&." (.@" $'/@"?" 78" 9+'>+*%+'$" (8$@" 78" 7+%%F&8%)&." >&8${8+@."
*'$%./;'&8+$."SN"(8$@"80.*&;"'.!*"'F"%5."/.$&/*'"'$.=/.CCG0.5%D#-0N"GHHTN";5",HX`,C^"GHHT8"v"R"U8">+*%+'$"
9+':&8;<+I).N".@@8+"(."(F>+$+%+'$".%"(."%M;'7':+."SN"(8$@"H$*"'$0N"$5"C[N"GHHTN";5"J`G,"GHHT9"v"R"R"P'+`





















9+'>+*%+'$$.77." *'$%./;'&8+$." x" $." @A8L0&.$%" ;8@" (A./97F." *.$%&87.@" .%" &+@I).$%" (."
;.&;F%).&")$."7.*%)&.".E*7)@+L./.$%"8)%'9+':&8;<+I)."(."7AF*&+%)&."9+':&8;<+I)."')"
(A+$@*&+&." 7.@" 9+'>+*%+'$@" .E*7)@+L./.$%" (8$@" 7." @+77'$" (.@" F*&+%)&.@" /F%8`










.$%&." 8)%&.@" '9t.*%+>@N" (A877.&" 8)`(.7=" (." 7A,%5$&*%&)*"+,%#. ;0$"!%#$%&'" .%" (." 78" ;.$@F."
;'@%@%&)*%)&87+@%.5"U.";'+$%"$A.@%";7)@"(."&.*'$$8+%&."7."*8&8*%0&."$8&&8%+>".%"8&%+>+*+.7"(."
%')%" &F*+%N" >%`+7" <+@%'&+':&8;<+I).N" $+" (." *'$@+(F&.&" 7." *8&8*%0&." 7+%%F&8+&." (.@"
9+':&8;<+.@"*'$%./;'&8+$.@" p-7)%8&I)."F%8$%"(Ft="$8&&8%+>".%" 7+%%F&8+&.qN" *8&" 7.@"(.)E"










U." (F>+" *'/;8&8%+>" (." *.%%." %<0@." .@%" (')97."?" (A)$" *%F" +7" @A8:+%" (AFL87).&" 7."
;<F$'/0$."(." 78"9+'>+*%+'$" (." 7'+$N" 8L.*" )$." ;.&@;.*%+L." '/$+`*'/;&F<.$@+L." I)+"
$')@"FL+%."7.@".>>.%@"';%+I).@"(.";&'E+/+%F"p%.7@"I).";8&".E./;7."78"@)&.@%+/8%+'$"(A)$"
;<F$'/0$." /8&:+$87q" .%" $')@" ;.&/.%" (." @8+@+&" 7.@" :&8$(@" /')L./.$%@" 7+%%F&8+&.@"
p<+@%'&+I).@".%".@%<F%+I).@q".%"7.@"(+>>F&.$*.@";8&/+"7.@"%&8(+%+'$@"$8%+'$87.@"v"(."7A8)%&."
+7"*'$L+.$%"F:87./.$%"(."7+&."8$87M%+I)./.$%"7.@"z)L&.@"7.@";7)@"@+:$+>+*8%+L.@"(."78"
9+':&8;<+." 7+%%F&8+&.N";')&" .$"(F:8:.&")$."<+@%'+&."(." 78"9+':&8;<+." 8+$@+"I)."(." @8"
















(.)E";&8%+I).@"$+" 78";&+@." .$" *'$@+(F&8%+'$"(A)$";&';'@"8)%'9+':&8;<+I)."(8$@")$"
%.E%." =" *8&8*%0&."9+':&8;<+I).5"6A8+77.)&@" 7.@" *'77.*%+'$@" F(+%'&+87.@" *'$%./;'&8+$.@"





$')@" $." $')@" '**);.&'$@" ;8@" (." &'/8$@" ')" (." &F*+%@" 's" 7A'$" &8*'$%." 78" L+." (A)$"
;.&@'$$8:."+$L.$%F"p*."I).">8+%"7."&'/8$"/'(.&$."()"/'+$@"=";8&%+&"()"2&'.X/%#,&$$0qN"

















)$" +$%F&m%" <+@%'&+I)." .%" 7+%%F&8+&." ;')&" 78" ;&8%+I)." (." 78" 9+':&8;<+.N" %<F'&+I)." .%"











9+':&8;<+I)." 8L.*" 78" $8+@@8$*." .%" 7AFL'7)%+'$" (.@" >'&/.@" <M9&+(.@" (8$@" 78" @.*'$(."
/'+%+F"()"WW."@+0*7.N".$"l**+(.$%5"
B." *8(&." .@%" (A8)%8$%" ;7)@" *'/;7+I)F" I)." 78" &.*<.&*<." *'$*.&$." )$" *<8/;"








@." *'$>&'$%.&" =" (A8)%&.@" %&8(+%+'$@5" B.78" 8" .$%&8w$F" (." $'%&." ;8&%" )$." 8%%.$%+'$"
;8&%+*)7+0&." =" 7AF:8&(" (." 7AFL'7)%+'$" *'$%./;'&8+$." I)." 78" >'&/." 7+%%F&8+&." (." 78"






*'/;8&8%+L." (." *.@" %.E%.@" @.7'$" (+>>F&.$%@" *&+%0&.@" %.E%).7@N" =" 78" 7)/+0&." (.@"
+$@%&)/.$%@N".$"(.L.$+&"*'$@%8$%N"(."78"$8&&8%'7':+.5"4$";8&%+*)7+.&N"$')@"$')@"@'//.@"
*'$*.$%&F@" @)&" 7." *'$*.;%" (." $8&&8%.)&" 8>+$" (." ;')L'+&" &.*'$$8+%&." .%" F%)(+.&" 7.@"
(+>>F&.$%.@"%M;'7':+.@"(."$8&&8%.)&`9+':&8;<.";&F@.$%@"(8$@"7."%.E%.5"4$"+$%.&&':.8$%"
78" ;78*." ()" $8&&8%.)&" .%" .$" 8$87M@8$%" @.@" >'$*%+'$@" (8$@" 7." %.E%.N" +7" .@%" ;'@@+97."
(A+(.$%+>+.&"7.@"&8+@'$@"(."7A./;7'+"()"9+':&8;<+I)."(8$@"7.@"&F*+%@"*'$%./;'&8+$@".%"
!o"
(." LF&+>+.&" (." I).77." /8$+0&." +7" .@@8M." (." (+&." )$." LF&+%F" ;&F*+@." @)&" )$" <'//."
;8&%+*)7+.&5"B'//.".$"%F/'+:$."7."%+%&."(."*.%%."%<0@.N" 7."$z)("@;F*+>+I)."I)+"7+."78"
$8&&8%+'$"(A)$."L+.".%" 7AF$'$*+8%+'$"(A)$."LF&+%F"=";&';'@"(."*.%%."L+." &.;&F@.$%." 7."
*z)&" (." $'%&." *<8$%+.&" (." &.*<.&*<."v" *." $A.@%" I)A.$@)+%." I)A+7" $')@" @.&8" ;'@@+97."
(A8$87M@.&"7.@"z)L&.@"(8$@"7.)&@"@;F*+>+*+%F@5"UA8$87M@."@.&8"/.$F.".$"*'$@+(F&8$%"7."
*&+%0&." >'&/.7" ()" %.E%." p.%" @'$" '@*+778%+'$" .$%&." >'&/." 9+':&8;<+I)." .%" >'&/."




U.@" ')L&8:.@" @)&" 7.@I).7@" $')@" .$%.$('$@" %&8L8+77.&N" .E*7)@+L./.$%" .$" ;&'@.N"
*')L&.$%" 78" ;F&+'(." 8778$%" 8;;&'E+/8%+L./.$%" (.@" 8$$F.@" C^GH" =" $'@" t')&@" .%" @'$%"
F*&+%.@" ;')&" 78" ;7);8&%" .$" >&8${8+@" .%" .$" +%87+.$"?" *<8*)$." +77)@%&.N" (8$@" @'$" ;&';&."
('/8+$." *)7%)&.7" .%" (8$@" @'$" @M@%0/." (." L87.)&@" @;F*+>+I).N" 8)%8$%" (." L+@+'$@" ()"






#,"+%$*05. =9/'0.;Z;0.,%5$&%*0" pC^J[q"(."68$+7'"j+kc"v"@%05.;%'/5#/-05" pC^]Tq"(."-+.&&."
V+*<'$"v"M0-".8/)&5%I.M%&)*"!%". =%. /'".;0$";&*!&5%. pC^]T" .%";)+@" C^^]qN" G-.;"')%"$&*0. =%.















4$" ')%&.N" (A8)%&.@" ')L&8:.@" ')" ;8&%+.@" (A')L&8:.@" (." *.@" 8)%.)&@N" ;.&%+$.$%.@"
8L.*"7."@)t.%N">.&'$%"F:87./.$%"7AH9t.%"(."*.%%."8$87M@.5"
"
U.@"I).@%+'$@"9&+0L./.$%";&F@.$%F.@" +*+" %&')L.$%")$." @M@%F/8%+@8%+'$"(8$@" 7.@"
I)8%&." ;8&%+.@" ('$%" @." *'/;'@." *." %&8L8+7N" .%" I)+" @'$%" &.@;.*%+L./.$%" (." $8%)&."
<+@%'&+I).N"%<F'&+I).".%"%8E+$'/+I).N";'F%+I).".%"<.&/F$.)%+I).N".%".$>+$".@%<F%+I).5"
68$@" 78" ;&./+0&." ;8&%+.N" +7" @A8:+&8" (A.$I)m%.&" @)&" 78" :.$0@." ()" :.$&."
*'$%./;'&8+$"(."78"9+'>+*%+'$N".%"('$*"@)&"7."*<./+$./.$%"I)+"/0$."(."78"9+':&8;<+."
="78"9+'>+*%+'$5"68$@"7.";&./+.&"*<8;+%&.N"$')@"8$87M@.&'$@"7A<+@%'+&.".%"7AFL'7)%+'$"()"
:.$&." 9+':&8;<+I)." @)&" 78" 7'$:)." ()&F." (." 7Al**+(.$%N" =" 78" &.*<.&*<." (.@" >'&/.@"
%&8(+%+'$$.77.@" (." 7AF*&+%)&." 9+':&8;<+I)." pR"f+."SN" <8:+':&8;<+.N" 7F:.$(.N" ;'&%&8+%N"
.%*5q" .%" (." 7.)&" FL'7)%+'$" *'$%./;'&8+$.N" 8+$@+" I)." (.@" %.E%.@" ;&F*)&@.)&@" (.@"
9+'>+*%+'$@"8*%).77.@5"1+$@+N"'$";')&&8"8;;&F*+.&N"(8$@"7."(.)E+0/."*<8;+%&.N"78"&);%)&."
.%"7."*<8$:./.$%"(.";8&8(+:/."';F&F";8&"V8&*.7"P*<Q'9".%"@.@"@%05.%;")%'"%*05N")$."
LF&+%897." &FL'7)%+'$" @8$@" 78I).77." 78" 9+'>+*%+'$" %.77." I)." $')@" 78" *'$$8+@@'$@"
8)t')&(A<)+"$A8)&8+%"t8/8+@".E+@%F5"b$."F%)(."<+@%'&+I)."$')@";.&/.%%&8"(."@8+@+&"7.@"
F%8;.@" (." *." ;8&*')&@N" .$" ;8@@8$%" ;')&" 78" '0U. (%&)*"+,T" (." UM%%'$" P%&8*<.M" .%" (."
f+&:+$+8"g''7>"p8+$@+"I)."(A1$(&F"V8)&'+@q".%";8&"78":&8$(.";&'()*%+'$"9+':&8;<+I)."
(."Z'&:."U)+@"K'&:.@N"LF&+%897."%')&$8$%".%";'+$%"(."&.;0&.";')&"9.8)*');"(AF*&+L8+$@"
*'$%./;'&8+$@"v" 7." ;'+$%" (A8&&+LF.N" '9t.%" ()" %&'+@+0/." *<8;+%&.N" .@%" 7AF*78%./.$%" ()"






68$@" 78" (.)E+0/." ;8&%+." $')@" ;&';'@.&'$@" )$." %<F'&+." (." 78" 9+'>+*%+'$N" 8+$@+"
I)A)$."*8%F:'&+@8%+'$"(."@.@">'&/.@";&+$*+;87.@5"U8"(+@*)@@+'$"@)&"7.@">'&/.@"@)+%"*.77."




7A8$87M@." ()" (+@;'@+%+>" 9+'>+*%+'$$.7N" .%" $'%8//.$%" =" 7AF%)(." (.@" *8&8*%0&.@" .%" (.@"
/'(87+%F@"(."7A<M9&+(8%+'$"9+':&8;<+I)."?":&d*."8)E"$'/9&.)@.@"%<F'&+.@"(."78">+*%+'$"
(.@" *+$I)8$%." (.&$+0&.@" 8$$F.@N" $')@" 8$87M@.&'$@" (8$@" 7." (F%8+7" (A)$." ;8&%" 7.@"
;&'*F(F@" .%" 7.@" @%&8%F:+.@" (." >+*%+'$$87+@8%+'$" ()" &F*+%" 9+':&8;<+I).N" (." 7A8)%&." 7.@"
;&'*F(F@".%"@%&8%F:+.@"(."R"/+/.@+@">'&/.77."S"()"&F*+%"(.">+*%+'$"I)+";.&/.%%.$%")$."
@+/)78%+'$" (." 78" 9+':&8;<+.5"1+$@+N" $')@" @.&'$@" ="/m/."(."(+@%+$:).&" 78"9+'>+*%+'$"
;8&/+" 7.@" 8)%&.@" !"#$%&'5" .%" (AFL87).&" 7.)&@" &.78%+'$@" &F*+;&'I).@" p9+'>+*%+'$" .%" >8+%"
(+L.&@"v"9+'>+*%+'$".%"&F*+%"<+@%'&+I).N"9+'>+*%+'$".%"8)%'>+*%+'$N".%*5q5"68$@"7."*+$I)+0/."
*<8;+%&.N" $')@" ;&';'@.&'$@" (." *+&*'$@*&+&." 7." *<8/;" ()" 9+':&8;<+I)."7+%%F&8+&.N" .$"
+(.$%+>+8$%" .%" .$" &.:&');8$%" 7.@" ;&8%+I).@" .%" 7.@" :.$&.@" L'+@+$@" /8+@" .E%.&$.@" =" 78"
9+'>+*%+'$N" *A.@%`=`(+&." 7.@" %.E%.@" I)+" $." ;&F@.$%.$%" ;8@" (." @%&)*%)&." 9+':&8;<+I)."
&+:')&.)@." ')" $A)%+7+@.$%" ;8@" 78" >+*%+'$" (." /8$+0&." @+:$+>+*8%+L." p&'/8$"
9+':&8;<+I).9+':&8;<+." &'/8$*F.N" .@@8+" <+@%'&+I).`9+':&8;<+I).N" %')%" (+@*')&@"
8)%'9+':&8;<+I).N".%*5q5"1+$@+N"+7"$')@"@.&8";'@@+97."(."(F>+$+&"7."*<8/;"9+'>+*%+'$$.7"="
%&8L.&@" )$" .>>'&%" (." @M@%F/8%+@8%+'$" %.&/+$'7':+I)." pF%8$%" ('$$F" I)." R"9+':&8;<+."
>+*%+'$$.77."S" .%" R">+*%+'$" 9+':&8;<+I)."SN" 8+$@+" I)." R">+*%+'$87" 9+':&8;<M"SN"
R"9+':&8;<+*87">+*%+'$"S"$."@."&F>0&.$%";8@"%')t')&@"8)"/m/."'9t.%q".%"%8E+$'/+I).N".$"





;.&@'$$8:."9+':&8;<+FN" 8M8$%" &F.77./.$%" +$L.$%F"')"9+.$" +$L.$%F5"B.78" +/;7+I)." 78"
&.*'$$8+@@8$*."(."I)8%&.">'&/.@"/8t.)&.@"(."9+'>+*%+'$@N"('$%"7.@"*8&8*%F&+@%+I).@".%"
7.@">+$87+%F@"@.&'$@"F%)(+F.@"@)&"78"98@."(."I).7I).@".E./;7.@"*'$*&.%@5"
68$@" 78" %&'+@+0/." ;8&%+.N" $')@" +$%.&&':.&'$@" 7.@" (+>>F&.$%.@" *'$*.;%+'$@" (." 78"
9+':&8;<+.N" %8$%"/'(.&$."I)." %&8(+%+'$$.77.5"l$"L.&&8"*'//.$%" 78"9+':&8;<+."8"F%F"
;.&{).";8&"78"*&+%+I)."7+%%F&8+&.".%"78"%<F'&+."(."78"7+%%F&8%)&."()"WW."@+0*7."p;8&".E./;7."
*<.Y"K8&%<.@N"V'/+:7+8$'N"K8O<%+$." .%"U'%/8$coq" .%" *'//.$%" @.@" &.78%+'$@" 8L.*" 7.@"
:.$&.@" L'+@+$@" (." 7A8)%'9+':&8;<+." .%" (." 7A<+@%'&+':&8;<+." '$%" FL'7)F" 8)" *')&@" (.@"
(.&$+0&.@" (F*.$$+.@5" 68$@" 7." @+E+0/." *<8;+%&.N" +7" @.&8" I).@%+'$" (." ;'F%+I)."
9+'>+*%+'$$.77."?" $')@" .$I)m%.&'$@" @)&" 7." *<8$:./.$%"()" @%8%)%"()"9+':&8;<+FN" 8+$@+"
I)."*.7)+"*'$*.&$8$%"7.@"/'M.$@";8&"7."9+8+@"(.@I).7@")$."9+':&8;<+.".@%"*'$@%&)+%.N"




(.@" &.78%+'$@" .$%&." 9+':&8;<+.N" $8&&8%+'$" .%" LF&+%FN" .$L+@8:F@" (A)$" ;'+$%" (." L)."















+7" &.*')&%5" 4$>+$N" 8;&0@" 8L'+&" (F98%%)" (.@" (+>>F&.$%.@" %<F'&+@8%+'$@" ;'@@+97.@" (." 78"
&.78%+'$" .$%&." LF&+%F" .%" 7+%%F&8%)&.N" '$" %&8+%.&8" (." 78" &.78%+'$" @;F*+>+I)." .$%&." 78"
9+':&8;<+.".%"78"LF&+%F"?"7AF%)(."(."78"LF&+%F"9+':&8;<+I)."%&8(+%+'$$.77./.$%"*'${).N"
8L.*" @.@" +$%.$%+'$@" .%" @.@" +$@%&)/.$%@N" 8)&8" 7A'9t.*%+>"(.";&';'@.&")$."(F>+$+%+'$"(."
LF&+%F"9+'>+*%+'$$.77.N"I)+"*'$@%&)+%"@'$";&';&."@M@%0/."(."LF&+(+*%+'$5"U.@"I).@%+'$@"
(." 78" $8&&8%+'$" .%" (." 78" LF&+%F" @A.$%&.78*.$%" =" ;8&%+&" (A)$." I).@%+'$"?" *'//.$%" 7."
$8&&8%.)&" >+*%+'$$.7"')"$'$`>+*%+'$$.7".E.&*.`%`+7")$" .>>.%" @)&" 78"LF&+%F"(.@"L+.@"I)A+7"
&8*'$%."a"4$";8&%8$%"(A)$."*'$*.;%+'$";.&>'&/8%+L."(."$8&&8%.)&".%"(."$8&&8%+'$"p.%"
(A)$." $'%+'$" &FL+@F." ()" $8&&8%.)&N" %.77." I)." 78" ;&';'@." PM7L+." -8%&'$ cy qN" $')@"
&F>7F*<+&'$@"@)&"7.@".>>.%@"I)."7.@"(+>>F&.$%.@"+$@%8$*.@"$8&&8%+L.@"'$%"@)&"7."*'$*.;%"(."




b$." >'+@" 7.@" %&'+@" +$%.&&':8%+'$@" /8t.)&.@" (." 78" &.*<.&*<." (FL.7';;F.@"
p>+*%+'$$'$`>+*%+'$N"$8&&8%+'$N"LF&+%Fq"$')@";&'*F(.&'$@"="7A8$87M@.".%"="7A+$%.&;&F%8%+'$"
(.@" %.E%.@" (." $'%&." *'&;)@N" I)." $')@"/0$.&'$@" =" ;8&%+&" (.@" *'$*.;%@" .%" (.@" ')%+7@"
(F*&+%@" .%" *'//.$%F@" 8);8&8L8$%5"68$@" 78" I)8%&+0/.";8&%+.N"$')@" $')@" ;.$*<.&'$@"
('$*"@)&"7.@".@%<F%+I).@"('/+$8$%.@"(."78"9+'>+*%+'$N"="%&8L.&@"78"/+@.".$";78*."(A)$."
%M;'7':+."I)+"$')@";.&/.%%&8"(."*'/;8&.&"7.@" %.E%.@"8;;8&%.$8$%"8)"/m/.":&');.5"
U.@" %.E%.@"()" *'&;)@";')&&8+.$%" m%&." &.:&');F@" @)&" 78"98@."(." *&+%0&.@" %8$%" +$%.&$.@"











.%" ('$%" 4*<.$'Y" .%" D&8$Y'@+$+" @'$%" 7.@" (.)E" &.;&F@.$%8$%@" 7.@" ;7)@" +/;'&%8$%@5" U8"
(.)E+0/."&.:&');."7.@"&F*+%@"9&.>@"(."9+'>+*%+'$@N"(+L+@F@".$"(.)E">+7+8%+'$@"(+>>F&.$%.@"?"
7.@"9+'>+*%+'$@"(."R"L+.@"+$>d/.@"S"(."g+7*'*O".%"K'78h'"p.%"I)+"&./'$%.$%"(+&.*%./.$%"




I)+N" 8$87M@F.@" @.7'$")$" #-&50. *0"=%').I)+" 8" %')t')&@" *'$@*+.$*."()" *'$%.E%.N.L+@.$%" ="
/'$%&.&"7AFL'7)%+'$".@%<F%+I)."(."78";&8%+I)."9+'>+*%+'$$.77.5"
UAFL'7)%+'$"(.@"(+@;'@+%+>@"7+%%F&8+&.@"@)+%"7uFL'7)%+'$"(.@"9.@'+$@"&.;&F@.$%8%+>@".%"























K+.$" I)." 7."/'%" R"9+':&8;<+."S" $A.E+@%." I)."(.;)+@" %&'+@" @+0*7.@N" 78" *<'@." I)A+7"
(F@+:$."&./'$%."="+7"M"8"(.)E"/+77."*+$I"*.$%@"8$@N"L'+&."8);8&8L8$%!5"4$".>>.%N"@8$@"
*'$@+(F&.&" 7.@" +$@*&+;%+'$@" *'//F/'&8%+L.@" (.@" *+L+7+@8%+'$@" /F@';'%8/+.$$.@" .%"
F:M;%+.$$.@N" 7.@" ;&./+.&@" %F/'+:$8:.@" (." 7A.E+@%.$*." (A)$." ;&8%+I)." ;8&8`
9+':&8;<+I)."&.$L'+.$%"="78"|&0*."()"f.".%"#f."@+0*7."8L5"Z`Bc5"B."(F*878:.";'@.";7)@"(."























$8+@@8$*." =" @8" /'&%" pF()*8%+'$N" %&8L8+7N" &.78%+'$@" .%*5q" x" 8+$@+" I)." 7." &F*+%" (." @.@"
.E;F&+.$*.@" I)+" ;.&/.%%&'$%" )$." (.@*&+;%+'$" (." @8" ;.&@'$$87+%F5" U8" (F>+$+%+'$"





.%" $')@" .$" 8t')%.&'$@" (A8)%&.@N" /8+@" *'$%.$%'$@`$')@" ;')&" 7." /'/.$%" (." ;&F*+@.&"
7A.E%.$@+'$"(."*."&F*+%5"U8"(F>+$+%+'$"(."V'/+:7+8$'"pR"1$"8**')$%"'>"%<."7+>."'>"8"/8$"
>&'/" 9+&%<" %'" (.8%<" +@" Q<8%" #" *877" 9+':&8;<M"SN" C^^,"?" CCq" &.;&.$(" 7." @*<F/8"
9+':&8;<+I)."%&8(+%+'$$.7N"@*<F/8"I)+"@."(F;7'+.N"'$"7."@8+%N"(."78"$8+@@8$*."="78"/'&%"
.%"I)+" &.$L'+." ="$'%&." *'/;&F<.$@+'$"8&*<F%M;87."(." 78"9+':&8;<+." 8L8$%"/m/."(."
&F>F&.&" 8)E" (+*%+'$$8+&.@" 9+':&8;<+I).@" .%" 8)E" .$*M*7';F(+.@5" P.7'$" 7.@" %.&/.@" (."
V'/+:7+8$'N" 7.@" ;&+$*+;.@" >'&/.7@" (." 78" 9+':&8;<+." @'$%" R"'&+:+$@N" M')%<N"
8*<+.L./.$%@N"(.8%<@"S"pC^^,"?",Xq".%".$".>>.%"L+.`z)L&.@`/'&%".@%"78"@FI).$*."p7':+I)."
.%"*<&'$'7':+I).q"I)+"('$$.")$"8**0@"*'/;7.%".%"'&:8$+I).N"9+.$"I)."@'//8+&.N"8)E"




@')@" 7.@" $'/@" (." R"f+."SN" R"UF:.$(."SN" R"i8:+':&8;<+."SN" R"\7':."SN" R"-'&%&8+%"S" .%*5"
6Ft=" =" ;8&%+&" (." *.@" F%+I).%%.@" +7" .@%" FL+(.$%" I)." 7." 9+':&8;<+I)." 8" )$" 7+.$" 8L.*"
(+>>F&.$%@" /'(.@" ()" (+@*')&@5" l$" .$" &.*'$$8+%" 8)" /'+$@" %&'+@"?" 7AF;+(+*%+I).N"
7A<+@%'&+':&8;<+I).".%"7."7+%%F&8+&.5"
-8&" (+@*')&@" F;+(+*%+I)." p')" (F/'$@%&8%+>q" '$" .$%.$(" 7A)$" (.@" %&'+@" (+@*')&@"
&<F%'&+I).@"x"8)E"*%F@"()"R"t)(+*+8+&."S".%"()"R"(F7+9F&8%+>"S"x"(+@%+$:)F@";8&"1&+@%'%."





%--&5$*%/;. <%*&*/;  5" 3')@" *.@" :.$&.@" @'$%" 8)%8$%" (." /8$+>.@%8%+'$@" ()" ;8&8`






&.70L.$%"(."(+>>F&.$%@"/'(.@"(+@*)&@+>@N" .$" *."I)A+7@" &F;'$(.$%" ="(+>>F&.$%@" *&+%0&.@N"
')%&."7."*&+%0&."/'&87"?"8+$@+N"7.@"L+.@"(."-7)%8&I).N"(."P)F%'$.N"(."6+':0$.".%"(."f8@8&+"
&.70L.$%"="78">'+@"()"7+%%F&8+&.".%"(."7A<+@%'&+':&8;<+I).5"#7@"&8*'$%.$%"7.@".E+@%.$*.@"(."
;.&@'$$8:.@" *F709&.@"(." 7.)&@" %./;@" @.7'$" (.@" +$%.$%+'$@" .%" (.@" +$@%&)/.$%@" I)A'$"
I)87+>+.&8+%" 8)t')&(A<)+"(AR"<+@%'&+':&8;<+I).@"S" .%"(." R"7+%%F&8+&.@"S5"B.@"(.)E";7.@"
*'.E+@%.$%".%"&.$(.$%"(+>>+*+7."%')%."(+@%+$*%+'$";')&"(.@"@M@%0/.@"(.";&'()*%+'$".%"(."
&F*.;%+'$" *)7%)&.7@" 8)@@+" F7'+:$F@" ()" $%&.5" 4%" *.N" .$" (F;+%" (A)$" 8L.)" ;'F%+I)." ="
7A8;;8&.$*." *78+&." *'//." *.77." (." -7)%8&I)." (8$@" 7." ;&'7':)." =" 78"@%0. =L7-0q"'=*0"?"
R"$'$"$AF*&+L'$@";8@"(.@"r%5$&%*05./8+@"(.@"@%05"S5"
"""""""""""""""""""""""""""""""""""""""""""""""
} "B'//." 7." &8;;.77." K8O<%+$.N" =" 78" 98@." (.@" 8)%'9+':&8;<+.@" .%" (.@" 9+':&8;<+.@" 8$%+I).@" (." %M;."
&<F%'&+I).N" @." %&')L." 7A0'_&;%&'N" *A.@%`=`(+&." R"7AF7':." >)$09&." .%" *'//F/'&8%+>" ()" *+%'M.$N" I)+" 8"
&./;78*F"7A8$%+I)."(F;7'&8%+'$"S"pC^J]"?"GJ^q5"6A8+77.)&@"*.%%.">'&/."(."7')8$:."8"(F%.&/+$F"78";&./+0&."
p;8&8`q8)%'9+':&8;<+."8$*+.$$.N"7.";78+('M.&"(A#@'*&8%.5"
"BA.@%`=`(+&." 7."%M;."(." 7+%%F&8%)&." pI)."$')@"*'$$8+@@'$@"="%&8L.&@" 7.@"7''"-05.(."38*+%.qN"I)+N"@)&" 7."












F*&+%)&.@"()"(%&5" .$"|&0*."$." >8+@8+.$%";8@";8&%+."()"@M@%0/."<+@%'&+':&8;<+I)."?" 7.@"
(.)E"(+@*')&@N" .$" .>>.%N" $8+@@.$%" 8)"f." @+0*7." 8L5" Z`B" .$"/m/." %./;@"/8+@"(." >8{'$"
8)%'$'/.N" .%" $." @A.$%&./m7.&'$%" t8/8+@!!?" @+" 7A<+@%'&+':&8;<+." $8w%" .$" %8$%" I)AF%)(."
(A8*%+'$@";'7+%+I).@".%"/+7+%8+&.@N".%"$."@.";&F'**);.";8@"(A.E8/+$.&"7."&7."t')F";8&"7.@"
+$(+L+()@N"7.@".E;F&+/.$%8%+'$@"9+':&8;<+I).@"&.@%.$%"*.$%&F.@N"I)8$%"=".77.@N"@)&"78"L+."
;.&@'$$.77." (A)$" +$(+L+()"?" *.%%." @F;8&8%+'$" +/;7+*+%." .$%&." 9+':&8;<+." .%"
<+@%'&+':&8;<+." (.L+.$(&8" .E;7+*+%." =" ;8&%+&" (." -'7M9." pC^^,"?" TCq5" U8" /8t'&+%F" (.@"
*&+%+I).@"+$(+I)."(8$@"7.";8@@8:.".$%&."7."Wf.".%"7."Wf#.")$"/'/.$%"%')&$8$%"(8$@"78"
*'$*.;%+'$"(."78"9+':&8;<+.5"4$".>>.%N"7.@"/8$).7@"(A<+@%'&+':&8;<+."(."7AF;'I).">'$%"


















!c"V'/+:7+8$'"*+%." Z.8$"K'(+$" pK0$,&=/5."=. !"#%-0;.,%5$&*%"*/;. #&)'%$%&'0;N" CX[[qN"1:'@%+$'"V'@*8&(+"
p20--L"*$0.,%5$&*%#"N"C[,[qN"I)+"+$*7)%"7.@"R"f+.@"S";8&/+"7.@">'&/.@"(A<+@%'&+':&8;<+.N".%"7A199F"(."V897M"





8+$@+" )$." L'*8%+'$" +$>'&/8%+'$$.77." .%" $'$" ;7)@" @.)7./.$%" F7':+.)@.5"B." ;&'*.@@)@"
89')%+%"=")$"LF&+%897."&.$L.&@./.$%"(."%.$(8$*."8)"*')&@"()"Wf##."@+0*7.N"'s"7AF7':."
*0(." 7." %.&&8+$" =" 7AF&)(+%+'$N" ('$%" 7." (.@@.+$" .@%" (." >')&$+&" 7." ;7)@" :&8$(" $'/9&."
(A+$>'&/8%+'$@!o5"b$"8)%&."%')&$8$%"@.";&'()+%".$%&."7."Wf###.".%"7."W#W."@+0*7."?"8L.*"78"
$8+@@8$*." (." 7A<+@%'&+':&8;<+." /'(.&$.N" .%" ('$*" 8L.*" 7A8L0$./.$%" (." *." I)+" 8" F%F"
8;;.7F" 7." R";8&8(+:/." ('*)/.$%8+&."S !y N" 78" 9+':&8;<+." (.L+.$%" )$." 8*%+L+%F"
<+@%'&+':&8;<+I)."=";8&%".$%+0&.5"B.%%.";&'>'$(."*'$L+*%+'$">.&8"(+&."="K.$.(.%%'"B&'*."
.$"C^T]"I)."78"9+':&8;<+.".@%")$."R">'&/8"@%'&+':&8>+*8":.$)+$8"S!}N"/8+@"*.%%.";'@+%+'$"
%&8(+%+'$$.77." *'.E+@%." 8+@F/.$%" 8L.*" 78" e')L.77." i+@%'+&." (.@" 7''"-05N" z)L&."
&FL'7)%+'$$8+&." I)+" .$%.$(" @." (F>8+&." (." 7A<+@%'+&." (.@" :&8$(@" <'//.@" .%" ('$*"
&.;.$@.&"7."@%8%)%"@*+.$%+>+I)."(."78"9+':&8;<+.5"P+"78"9+':&8;<+."8"%')t')&@".$%&.%.$)"x"
="(.@" >+$@"(+>>F&.$%.@" x"(.@"&.78%+'$@" 8L.*" 7A<+@%'&+':&8;<+.!N" .77."$A.$" *'$@%+%).";8@"





K+97+'%.*<." ." 6+Y+'$8&+" ;.&" +" I)87+" 7A)>>+*+'" (+" 9+':&8>'" @+" ;&'>.@@+'$87+YY8" *'/." @;.*+87+YY8Y+'$.5"S"













! "V8)&'" P8&$.77+" F$)/0&." 7.@" /'%+L8%+'$@" ()" &.*')&@" 9+':&8;<+I)." (8$@" 7A<+@%'&+':&8;<+."?" Cq"
/'%+L8%+'$@" $F*.@@8+&.@" =" *'/;&.$(&." )$" FL0$./.$%" ;8&%+*)7+.&"v" Gq" /'%+L8%+'$@" *')&%+@8$.@"v" ,q"
/'%+L8%+'$@" .E./;78+&.@" p/'(07."(."L.&%)"')"L+*.q"v" Tq"/'%+L8%+'$@" 7+%%F&8+&.@" p')" &<F%'&+I).@q5"B.78"








R" @'*&8%+*" ;<+7'@';<M" 8$(" #@'*&8%.8$" &<.%'&+*" t'+$.(" <8$(@" +$" .$*')&8:+$:" %<."
+$%&'()*%+'$"'>">+*%+'$"+$%'"9+':&8;<M"S"pC^^,"?"XJq".%"8+$@+" +7@"')L&.$%"="78";'@@+9+7+%F"
(."/m7.&"7+9&./.$%"R">8*%"8$(">+*%+'$"S"pC^^,"?"CHGq5"
U8" ?T*&+4=%0" (." WF$';<'$" .@%" ./97F/8%+I)." (." 7A.$%&.78*./.$%" (."
7u<+@%'&+':&8;<+.".%"(."78"7+%%F&8%)&."(8$@"78"9+':&8;<+.5"\*&+%."8)"#f."@+0*7."8L5"Z5`B5N".77."
&8*'$%."78"L+."()"&'+"-.&@."(."@8"$8+@@8$*."="@8"/'&%N".$"+$@+@%8$%"@)&"@'$"F()*8%+'$".%"






WW." @+0*7.N" 's" 7.@" z)L&.@" +/8:+$8+&.@" @." @'$%" (FL.7';;F.@" =" ;8&%+&" (.@" z)L&.@"
>8*%).77.@N" *'//."$')@" 7." L.&&'$@q5" P.7'$"V'/+:7+8$'N" ;)+@I)." ;')&" 78"9+':&8;<+."
8$*+.$$."78"7+:$."(."(F/8&*8%+'$".$%&."7u+/8:+$8%+'$".%"78"&F87+%F"F%8+%";7)@"@)9%+7."I)."
*.77." .E+@%8$%" (8$@" 7u<+@%'&+':&8;<+." ;'7+%+I).N" .77." (.L8+%" >')&$+&" /'+$@" (.@"












I)+" .$" >'&/.$%" 78"/8%+0&.N" (." (./8$(.&" 8)E" 7.*%.)&@" (." $.";8@" $')@" *<.&*<.&"
I).&.77."@+"$')@"$."&8;;'&%'$@";8@"(8$@"7.)&"+$%F:&87+%F"$+".$"(F%8+7"*<8*)$."(.@"
8*%+'$"*F709&.@"(."*.@"<F&'@".%"@+"$')@"&F@)/'$@"78";7);8&%"(A.$%&.".77.@5"4$".>>.%N"
$')@"$AF*&+L'$@";8@"(.@"r%5$&%*05"/8+@"(.@"@%05N" .%" *." $A.@%" ;8@" %')t')&@";8&" 7.@"
8*%+'$@" 7.@";7)@" +77)@%&.@"I)." 7A'$";.)%"/.%%&.".$"7)/+0&.")$."L.&%)"')")$"L+*."v"
@')L.$%")$";.%+%">8+%N")$"/'%N")$."98:8%.77.N"&FL07.$%"/+.)E")$"*8&8*%0&."I)."7.@"
*'/98%@"/.)&%&+.&@N" 7.@"8>>&'$%./.$%@" 7.@";7)@" +/;'&%8$%@".%" 7.@"@+0:.@"(.@"*+%F@5"
pGHHC"?"CGGJq"
"
3')%.>'+@N" ;')&" 8**'/;7+&" *.%%." %d*<.N" 78" 9+':&8;<+." 8$%+I)." &.*')&8+%" =" )$." @F&+."
(AF7F/.$%@"%.7@"I)."&mL.@"')"7.@"L+@+'$@N"I).N"$AF%8$%";8@"LF&+>+897.@N"8)t')&(A<)+"$')@"
I)87+>+.&'$@" (." 7+%%F&8+&.5" -.$(8$%" 7." V'M.$`d:." .%" t)@I)A=" 78" 2.$8+@@8$*.N" 78"
9+':&8;<+.":8:$."()"%.&&8+$".%"@A8>>+&/.";&':&.@@+L./.$%"*'//.")$":.$&."7+%%F&8+&."
(.";&.@%+:.5"6A)$.";8&%N" 7.)&"*'%F"7+%%F&8+&."F/.&:.".$"@)+L8$%"7.@"(+L.&@.@"%.$(8$*.@"













c"-8&".E./;7."*<.Y"B8&7M7." p8%!0.&!.B#,%--0*N"C]GX"v"8%!0.&!. [&,'.B$0*-%')N"C]XC"v"8%!0.&!.1*0=0*%#_. $,0.\*0"$N"





%&'+@" /'(.@" ()" (+@*')&@" 9+':&8;<+I)." .%" ;8&8`9+':&8;<+I)." ;&F*F(.//.$%"









@*8$@+'$" %./;'&.77." ;.)%" @." >8+&." =" %&8L.&@" 7A<+@%'+&." (.@" *)7%)&.@" I)A+7" %&8L.&@.N" .$"
*<.&*<8$%" =" (F>+$+&" 7.@" &);%)&.@" @+:$+>+*8%+L.@5" 4$" %8$%" I)." :.$&." +$@%897.N" +7" .@%"
$F*.@@8+&."(."@8+@+&"@.@"*'$%+$)+%F@".%"@.@"(+@*'$%+$)+%F@"@)&"78"7'$:)."()&F.5"U."@*<F/8"





L)" (8$@" @'$" +$%F&+'&+%F" .%" 7." 9)%" (." >')&$+&" )$." &.;&F@.$%8%+'$" :7'987.N" +$%+/." .%"
8)%<.$%+I)."="%&8L.&@")$."'9@.&L8%+'$"+/;8&%+87.".%"(.@"%F/'+:$8:.@"*&F(+97.@"v",q")$."












;&F@);;'@." )$." FL'7)%+'$" ()" ;.&@'$$8:.N" I)+" .@%" 7A'9t.%" ()" &F*+%5" P)&" 78" 98@." ()"




9+':&8;<+F" 8;;8&%+.$%N" .%" 's" 7." @+$:)7+.&" 8*I)+.&%" ('$*" ()" @.$@" *8&" +7" .E./;7+>+." 7."
:F$F&87"v",q")$."8;;&'*<."<.&/F$.)%+I)."p*8&8*%F&+@%+I)."()"WW."@+0*7.q"I)+"/8&I)."
)$" &.:8+$" (A+$%F&m%" ;')&" 78" @+$:)78&+%F" .%" )$." 8%%+%)(." ;7)@" &F>7.E+L." .$L.&@" 7."
9+':&8;<+F5"
U." %')&$8$%"(." >+$"Wf###." @+0*7."*'$@+@%."@)&%')%".$" 7A8(';%+'$"(A)$";8&8(+:/."
('*)/.$%8+&." 9+':&8;<+I).N" I)+N" (8$@" 7." @+77'$" ()" *<8$:./.$%" F;+@%F/'7':+I)."
;&F*F(.//.$%"(F*&+%N"$."@A+$%F&.@@.";7)@"="7').&"/8+@"="+$>'&/.&"7.";7)@";&F*+@F/.$%"
;'@@+97.5" B.%%." ;.&@;.*%+L." $')@" ;.&/.%" (." @8+@+&" (8$@" 78" &.*<.&*<." (A8&*<+L.@" )$"
*8&8*%0&." >'$(8/.$%87" (." $'%&." *'$*.;%+'$" (." 78" 9+':&8;<+.5" -')&" *'/;&.$(&." @8"
:.$0@.N" +7".@%" +/;'&%8$%"(AFL87).&")$."FL'7)%+'$"(F*+@+L."(.@">'&/.@"9+':&8;<+I).@N"
8/'&*F." =" ;8&%+&" (." 78" >+$" ()" Wf##." @+0*7."?" 7.@" \7':.@" (.L+.$$.$%" (.@" z)L&.@"
9+':&8;<+I).@"p(."%M;.".E*7)@+L./.$%"<+@%'&+':&8;<+I).q"="*8&8*%0&."$8%+'$87N"(8$@"7."




)$" (.L'+&" *+L+7q" (." ;&'()+&." )$." 9+':&8;<+." (." 78" ;8%&+.5" -8&" *'$@FI).$%N" 7.@"
(+*%+'$$8+&.@" .%" 7.@" &F;.&%'+&.@"9+':&8;<+I).@"(.L+.$$.$%" 7.@";&+$*+;87.@"z)L&.@"(."
"""""""""""""""""""""""""""""""""""""""""""""""




*'$@)7%8%+'$5" 4$" *." I)+" *'$*.&$." 78" D&8$*.N" 7." ;&./+.&" .E./;7." .@%" 78" M%&)*"+,%0.
/'%<0*50--0. "'#%0''0. 0$. ;&=0*'0" (." U5`|5" V+*<8)(N" ')L&8:." *'//.$*F" .$" C]CC" .%"














(8$@" 7.@"(+*%+'$$8+&.@"x" %&8()+%" 78" >8{'$"('$%".77.".@%"*'${)."(8$@" 78"/'(.&$+%FN"I)+"
*'n$*+(." (A8+77.)&@" 8L.*" 78" L+@+'$" +$%)+%+L." I)." $')@" .$" 8L'$@" .$*'&." 8)t')&(A<)+"?"
>8*%).77.N" &+:')&.)@.N" 8L.*"(.@" >+$87+%F@" .%"(.@"$'&/.@";&F*+@.@5"60@" 7'&@"I)A8)"W#W."
@+0*7." 78" 9+':&8;<+." (.L+.$%" )$." ;&8%+I)." <+@%'&+':&8;<+I)." =" ;8&%" .$%+0&.N" +7" .@%"
;'@@+97."(."78"*'$@+(F&.&"*'//.")$":.$&."(+@*)&@+>"p/8+@"$'$"$F*.@@8+&./.$%"$8&&8%+>q"
8;;8&%.$8$%"8)"('/8+$."I)."(8$@"$'%&.".E%&m/."*'$%./;'&8+$"'$"8;;.77."(."78"R"$'$`
>+*%+'$"S5"BA.@%"=";8&%+&"(."*.%%.";.&@;.*%+L."I)." 7A'$";.)%" 7+&.".%"FL87).&" %')%."8)%&."






U8" @*8$@+'$" %./;'&.77." @)&" 78" 7'$:)."()&F."(." 78" ;&8%+I)."9+':&8;<+I)." ;.)%"
('$*"@A';F&.&"8)@@+"="%&8L.&@"7A<+@%'+&."(."@.@";&+$*+;87.@">'&/.@"%.E%).77.@".%"7A8$87M@."
;'$*%).77."(."*.&%8+$@"%.E%.@";&F*+@?"*.%".E8/.$";.)&"&FLF7.&"(A8)%&.@"F/.&:.$*.@".%"
(A8)%&.@" *F@)&.@" @+:$+>+*8%+L.@N" .%";.)%"$')@" >8+&." 8;;&F*+.&" 78" *'$*'/+%8$*."(8$@" 7."
/m/." *'$%.E%." <+@%'&+*'`*)7%)&.7" (." ;'F%+I).@" .%" (A.@%<F%+I).@" (+>>F&.$%.@N" L'+&."
';;'@F.@" x" I)." 7A'$" ;')&&8+%" 8;;.7.&N" .$" *+%8$%" 4&$@%" K7'*<" R"@+/)7%8$F+%F"()" $'$`
*'$%./;'&8+$"S5" b$" .E./;7." ./97F/8%+I)." .@%" *'$@%+%)F" ;8&" 7Az)L&." (." P8/).7"
Z'<$@'$".%";8&")$."z)L&."@)&"P8/).7"Z'<$@'$5"4$".>>.%N"*.":&8$("<'//."(."*)7%)&."
()"Wf###." @+0*7." 8$:78+@N"$F" .$"CJH^" .%"/'&%".$"CJ]TN";'0%.N"/'&87+@%." .%"<'//."(."
*)7%)&."=";8&%".$%+0&.N"F%8+%"="@'$"%')&"%<F'&+*+.$".%";&8%+I)8$%"()":.$&."9+':&8;<+I).c5"
P'$"&.*).+7"7.";7)@"*F709&.".@%"6,0.8%<05.&!.$,0.K&5$.f;%'0'$.f')-%5,.3&0$5Q.U%$,.?*%$%#"-.
H(50*<"$%&'5. &'. $,0%*. t&*_N" CJJ^`CJ]CN" I)+" *'$@%+%)." )$" ')L&8:." *&+%+I)." @;F*+>+I)."
(A)$." 7'$:)." .%" @F&+.)@." %&8(+%+'$5" 3')%.>'+@N" 7Az)L&." 9+':&8;<+I)." 78" ;7)@"
@+:$+>+*8%+L." ()" Wf###." @+0*7." 8" F%F" F*&+%." $'$" ;8&"/8+@" @)&" P8/).7" Z'<$@'$5" 8%!0. &!.
[&,'5&'" (." Z8/.@" K'@Q.77" .@%" .$" .>>.%" 8)t')&(A<)+" *'$@+(F&F." *'//." 78" ;&./+0&."
9+':&8;<+."/'(.&$.".%")$"')L&8:.">'$(8/.$%87";')&"7AFL'7)%+'$"()":.$&.5"
-)97+F." .$"CJ^CN"K'@Q.77" 7u8L8+%" .>>.*%+L./.$%" *'//.$*F." .$"CJ[,"8$$F."'s" +7"
&.$*'$%&.";.&@'$$.77./.$%"7."R"6'*%.)&"S"Z'<$@'$N";')&"78"*'$%+$).&"t)@I)u="@8"/'&%5"
|&d*." =" (.@" &.*<.&*<.@" @)&" 7.@" 8$$F.@" ;&F*F(8$%" 7.)&" &.$*'$%&.N"K'@Q.77" ;.)%" 8+$@+"
*')L&+&"7u+$%F:&87+%F"(."78"L+."(."@'$";&'%8:'$+@%.5"3&0@"7'$:".%"*'/;'@F"(."/8%F&+8)E"
<F%F&':0$.@" p7.%%&.@N" t')&$8)E" +$%+/.@N" *'$L.&@8%+'$@N" %F/'+:$8:.@N" .%*5qN" *." %&8L8+7"
&.;&F@.$%."9+.$" 7.@" *8&8*%0&.@"(."/'$)/.$%87+%FN"(." &+:).)&" .%"(u.E<8)@%+L+%FN"/8+@"
8)@@+" (." *'/;&F<.$@+'$" ;&'>'$(." .%" $)8$*F." I)+N" =" 7uF;'I)." (.@" U)/+0&.@N" @'$%"
(F@'&/8+@"&.I)+@"8)":.$&.5"4$"CJ[,N"Z'<$@'$".@%N"(.">8+%N")$.";.&@'$$87+%F"(A)$.":&8$(."











(F;+%" (." $'/9&.)@.@" +$.E8*%+%)(.@N" *." %.E%." &.;&F@.$%." 8)@@+" )$." @')&*." <+@%'&+I)."
+/;'&%8$%." @)&" 7uF;'I)." <+@%'&+I)." (8$@" 78I).77." +7" @A+$@*&+%" x" .%" 78" L+L8*+%F" (.@"
+$>'&/8%+'$@".%"(.@"+/;&.@@+'$@"&8;;'&%F.@5"4%"*.N":&d*."=")$."8%%F$)8%+'$"()"&.:+@%&."
@'7.$$.7" .%" )$." 8**.$%)8%+'$" ()" &.:+@%&." +$%+/.N" 8+$@+" I)A8)" &.*')&@" =" (+>>F&.$%.@"






&F*+%5"B."I)+" *'/;%." +*+N" *."$A.@%";8@" %8$%"I)." *.7)+`*+" @'+%")$"(+@*+;7." .%")$"8/+"()"




.$" *'/;7.E+%F" .%" .$" &F87+@/." pZ'<$@'$" .@%" )$" <'//." ;F%&+" (." *'$%&8(+*%+'$@" .%"
./;&.+$%"(." >8)@@." *'$@*+.$*.q5"B'$@+(F&F" *'//.")$"/'(07." %&0@" 8*%).7" .%" +$F:87F"
;')&"78"9+':&8;<+."7+%%F&8+&."(8$@"7."/'$(."8$:7'`@8E'$N"8%!0.&!.[&,'5&'";.)%"F:87./.$%"
m%&." *'$@+(F&F" *'//." 7A89')%+@@./.$%" (u)$" :.$&." /+77F$8+&.N" *'//."
7u8**'/;7+@@./.$%"(u)$."+(F."(."9+':&8;<+."I)+"*<8$:.&8"&8(+*87./.$%"8)"WW."@+0*7.5"









Z'<$@'$" .$" %8$%" I)A+$(+L+()" /8+@" @)&%')%" (8$@" 78" &.@%+%)%+'$" (A)$." ;F&+'(." (."
%&8$@+%+'$" (." 7A<+@%'+&." 8$:78+@.N" =" 78" *<8&$+0&." .$%&." 7ud:." *78@@+I)." .%" 7AF;'I)."
;&F&'/8$%+I).5" 4$" %')%" *8@N" 8%!0. &!. [&,'5&'" &.;&F@.$%." )$" %')&$8$%" (F*+@+>" ;')&"
;7)@+.)&@" &8+@'$@"?" 78" &+*<.@@." ;@M*<'7':+I)." ()" &F*+%" 9+':&8;<+I)." pF:87./.$%"
FL+(.$%." (8$@" )$." z)L&." F*&+%." (8$@" 7.@" /m/.@" (F*.$$+.@N" 805. ?&'!055%&'5. (."
2')@@.8)qN"7AFL'7)%+'$"(."78"&.78%+'$N"8@@+().".%".$L8<+@@8$%.N".$%&."7."9+':&8;<.".%"7."
9+':&8;<+FN" 7u+/;'&%8$*." ()" /.$)" (F%8+7N" @)&%')%" 7A+/;'&%8$*." (.@" +$>'&/8%+'$@"
/+$)%+.)@.@" '9t.*%+L./.$%" LF&+>+897.@N" 7.@I).77.@" @.&'$%" &.;&+@.@" .%" (F*7+$F.@" ;8&" 7."
&'/8$%+@/."@.7'$"7.";8%<'@"I)+"7."(+@%+$:).".%"('$%"78"&+:).)&".%"78"*'$@*+.$*."@.&'$%"
8**.$%)F.@";8&"7.";'@+%+L+@/.c5"4$>+$N"I)."78"$'%'&+F%F"(."P8/).7"Z'<$@'$"$')@"@'+%"






" M" &.:8&(.&" (." ;7)@" ;&0@N" 7.@" %.E%.@" @+$:)7+.&@" =" *8&8*%0&." @%&+*%./.$%"
9+':&8;<+I)." x" (." 78" @%0. =97-0q"'=*0" =" *.77." (." P8/).7" Z'<$@'$" .$" ;8@@8$%" ;8&"






LF*) c N" .%" 7.)&" L+." .@%" &8*'$%F" @)&" )$" %'$" @F&+.)E"?" 9+.$" I)." $'$" LF&+>+897.@" p78"
LF&+>+89+7+%F" F%8$%" )$" *&+%0&." <+@%'&+':&8;<+I)." /'(.&$.qN" 7.@" +$>'&/8%+'$@" ('$%" '$"
(+@;'@." x" 8$.*('%.@" ')" &)/.)&@" x" '$%" ;')&" >'$*%+'$" (." $')@" (+&." I).7I)." *<'@."
(u+/;'&%8$%"@)&"*.@"*8&8*%0&.@".%"@.&L.$%"="7A+$%.&;&F%8%+'$":F$F&87."(."78"L+."(."%.7"')"
%.7"<'//."+77)@%&.5"P*<Q'9"&'/;&8"$.%%./.$%"8L.*"*.%%."%&8(+%+'$N"/8+@"8L8$%"7)+"8)"





&+(+*)7." ')" 9+Y8&&."v" .$" &.L8$*<.N" 7." %&'+@+0/." ;&F;8&." 7." %.&&8+$" ;')&" 7A.@@8M+@/."
7+%%F&8+&."(."78"9+':&8;<+."()"L+$:%+0/."@+0*7.5"#7"@u8:+%"(."M*%0!.8%<05"p>+$"()"Wf##."@+0*7.q"
(." Z'<$" 1)9&.MN" M%&)*"+,%#"-. K0;&%*5. &!. 0q$*"&*=%'"*T. 3"%'$0*5" pCJ]Hq" (." g+77+8/"
K.*O>'&(" .%" G;")%'"*T. 3&*$*"%$5" pC]]Jq" (."g87%.&" -8%.&"?" *." @'$%" %&'+@" %.E%.@" ;')&" 78"
;7);8&%" /F*'$$)@N" I)+" '$%" %')t')&@" F%F" .$L+@8:F@" @F;8&F/.$%" /8+@" I)+" '**);.$%"









4(.7" p8%$0*"*T. M%&)*"+,TN" C^XJqN" 68$+.7" 18&'$" pB$/=%05. %'. (%&)*"+,TN" ')L&8:." *'77.*%+>N" C^J]q" .%" Z'<$"
K8%*<.7'&"p6,0."*$.&!.-%$0*"*T.(%&)*"+,TN"C^^Xq"$."*+%.$%"8)*)$"(.@"%&'+@"8)%.)&@"v"g87('"i5"6)$$"pf')-%5,.
M%&)*"+,TN"C^C[q".%"i8&'7("e+*'7@'$"p6,0.=0<0-&+;0'$.&!.f')-%5,.(%&)*"+,TN"C^GJqN"*+%."@.)7./.$%"1)9&.M5"
68$@" @'$" &.*).+7" (AF*&+%@" *&+%+I).@" =" ;&';'@" ()" :.$&." 9+':&8;<+I)." pM%&)*"+,T. "5. "'. "*$I. B0-0#$0=.
#*%$%#%5;QauvweabvwN" C^[GqN" Z8/.@" U5" B7+>>'&(" +$*7)%" )$." 7.%%&." (A1)9&.M" p;5" CX`C[q5"68$@" @'$" ')L&8:."
*'$@8*&F" =" 78"9+':&8;<+." 8$:78+@."()"Wf##."@+0*7." pf')-%5,.M%&)*"+,T. %'. $,0.B0<0'$00'$,.?0'$/*TN" C^XCqN"
f+L+8$"(."P'78"-+$%'"+$*7)%"*+$I"L+.@"(A1)9&.M"p1$(&.Q@N"K'M7.N"i'99.@N"V8&L.77N"V+7%'$qN"%8$(+@"I)."







@.)7@" &.;&F@.$%8$%@" (A)$" :.$&.`8;8EN" +7@" $." %&')L.&'$%" 7.)&" ;78*." I)." (8$@" 7.@"
(F*.$$+.@N"L'+&."7.@"@+0*7.@"@)+L8$%@5"
B'//.${'$@";8&"Z'<$"1)9&.M"pC[G[`C[^Jq5"1$%+I)8+&.N"8&*<F'7':).".%"F*&+L8+$N"
*.%" 8)%.)&" 8$:78+@" $')@" 7+L&." )$."z)L&.N"M*%0!. 8%<05N" I)A+7" &F(+:." (8$@" 7.@"(.&$+0&.@"
(F*.$$+.@"()"Wf##."@+0*7."?"*."&.*).+7"(."L+.@"9&0L.@"$A.@%";)97+F"I).";'@%<)/.N".$"C]C,"
@')@" 7." %+%&." (." 80$$0*5. t*%$$0'. (T. f;%'0'$. 30*5&'5. %'. $,0. B0<0'$00'$,. "'=. f%),$00'$,.
?0'$/*%055" #$+%+87./.$%N"@'$"%&8L8+7"*'$@+@%8+%"=";&F;8&.&"(.@".@I)+@@.@"9+':&8;<+I).@"
;')&" 78"*'77.*%+'$"I)." 7."@8L8$%"1$%<'$M"g''("F%8+%".$"*')&@"(."&F(+:.&5"1)">+7"()"





()" /m/." >8+%" ')" 7.@" (.@*&+;%+'$@" *'$%&8(+*%'+&.@" ;&F@.$%.@" (8$@" 7.@" /8$)@*&+%@"
&.7.L8+.$%"(A)$" *<'+E";'F%+I)."')" *'$@%+%)8+.$%"(.@"$'%.@" ="LF&+>+.&" FL.$%).77./.$%"
(8$@" (u8)%&.@" &.*<.&*<.@5" P8" /F%<'(." 9+':&8;<+I).N" *.&%8+$./.$%" +/;&F*+@." ;8&"
&8;;'&%"8)E"&0:7.@"/'(.&$.@N"$')@">8+%";.$*<.&"L.&@"78";&./+0&."<M;'%<0@."?"1)9&.M"8"
;&'*F(F" =" 78" *'77.*%." (A)$" :&8$(" $'/9&." (A+$>'&/8%+'$@N" @." *'$*.$%&8$%" @)&" (.@"




U.@" F(+%+'$@"/'(.&$.@"(.@"M*%0!. 8%<05o!.pR"';.&8"(+"/./'&+8" ."(+" @.$%+%'"(+&."S"
@.7'$" 78" (F>+$+%+'$" (." g+7*'*O oc q" &.*).+77.$%" ;7)@" (." *.$%" L+.@" (." ;.&@'$$87+%F@"
F/+$.$%.@"(."@8":F$F&8%+'$"pV+7%'$N"i'99.@q".%"(.@":F$F&8%+'$@";&F*F(.$%.@"p\&8@/.N"
P<8O.@;.8&.q5" 1)E" *%F@" (." ;.&@'$$8:.@" .$*'&." +77)@%&.@N" >+:)&.$%" 8)@@+" (.@" :.$@"
+$*'$$)@"8)t')&(u<)+N"/8+@"I)+"="*.%%."F;'I)."F%8+.$%"(.@";&'%8:'$+@%.@"(."78"@*0$."
+$%.77.*%).77."?";')&"%')@"7."9)%"(u1)9&.M"F%8+%"(."&F)@@+&"="@8+@+&"7."(F%8+7";+%%'&.@I).".%"
@;F*+>+I).5" P.@" 9+':&8;<+.@" @'$%" (.L.$).@" *F709&.@" ;&F*+@F/.$%" ;8&*." I)u.77.@"
>')&$+@@.$%")$.";.&@;.*%+L."$'$"'>>+*+.77."@)&"@.@"@)t.%@N";7)@";&'*<."(.@";.%+%@";'%+$@"








.$" ;&.$(" )$" *');oo5" B.78" @." %&8()+%" (u)$" ;'+$%" (." L)." %.E%).7" .$" )$." $8&&8%+L+%F"
/+$+/87." .%" ;&'>'$(F/.$%" 8$.*('%+I).5" U.@" 9+':&8;<+.@" @'$%" (." *')&%.@" .@I)+@@.@"
(F;')&L).@" (." %')%" (FL.7';;./.$%" $8&&8%+>N" 8)%8$%" (A+$@%8$%8$F@" 's" 7." $8&&8%.)&"
;8@@."(u)$"@)t.%"="7A8)%&."@8$@"@*<F/8";&FF%897+"?"8L.&%+".%"+&'$+I).N"+7"@."(+@%+$:).";8&"






















Q')7(" 7.8@%" .E;.*%" +%"?" L+Y5" +$"<+@"?&--&E/%05" +$" 8"6+87':)."9.%Q..$"8"K)%*<.&" 8$("8"
D+@</'$:.&5"555"i."Q8@"%<."@*')%"'>"')&"O$'Q7.(:.N"8$("%<."/8$"%<8%"/8(."%<."&'):<"





(."3<'/8@"V'&."*'//.$*.";8&")$."8$.*('%.".%")$."(+:&.@@+'$" p@)&")$" >')"I)." 7."
;<+7'@';<."8")$.">'+@"&.$*'$%&FqN";')&"*'$%+$).&".$"(F*&+L8$%"78">8{'$"('$%"+7"('$$."
@8">+77.".$"/8&+8:.N".%">+$+&";8&"+$>'&/.&"@)&"78"(.@%+$F."(."@8"%m%."(F*8;+%F.5"B'//."
(A<89+%)(.N" 7.@" +$>'&/8%+'$@" @'$%" '9%.$).@" ;8&" (.@" ;.&@'$$.@" I)+" 8L8+%" *'$$)" 7."
9+':&8;<+F" .%" I)." 7." $8&&8%.)&`8)%.)&" &8;;'&%." .$" 7.@" *'//.$%8$%5" 68$@" 7." *8@" (."









%'" 78M" <+@"Q'&O+$:"D8$*M" 8@7..;N"Q<+*<" '%<.&Q+@."Q')7(" O..;." <+/" >&'/" @7..;+$:"
















" %&8L.&@"(.@" F$'$*F@" %.7@"I)."R"#" %<+$O." #"<8L."9..$" %'7("S" .%" R"#"<8L."<.8&("SN" *.@"





L87.)&";')&" 78";'@%F&+%F" pR"i+@"B'/'.(+.@"Q+77" &./8+$."Q+%%" 8@" 7'$:"8@" %<."4$:7+@<"
%'$:)."+@")$(.&@%''(N">'&"%<8%"<."<8$(7.@";&*05.,&;%'/;"SN";5"GJ[q5"
2.@%." =" @8L'+&" *." I)u+7" @)9@+@%." (." *.@" *8&8*%0&.@" ('$%" 7u.E%&8L8:8$*." 98&'I)."
@);;78$%."7u8)&8"(AF/+$.$*."/8+@"I)+">+$+@@.$%";8&"@."*'$>'$(&.".%"@."@);.&;'@.&"?"@+"








U." 9+':&8>+." +$" :.$.&." @'$'" +$%.&8/.$%." >87@."/8" 7." L+%." x" $.7" @.$@'" *78@@+*'"(+"











F*&+L8+$N" *&+%+I)." (A8&%" .%" <'//." ;'7+%+I)." 8$:78+@5" B'$$)" @)&%')%" ;')&" 7." &'/8$"
@"$,0_N"+7"8";)97+F".$"CJ]HN"="@.)7./.$%"L+$:%"8$@N"M%&)*"+,%#"-.K0;&%*5.&!.fq$*"&*=%'"*T.
3"%'$0*5N")$"7+L&."%&0@"+$%F&.@@8$%";')&"$'%&."(+@*')&@N";8&*."I)."*'//."7."(+%"j8&.$"
Z)$'("R"&.;&.@.$%.("8$")$*'$L.$%+'$87" >'&/"'>" 7+%.&8&M" .E;.&+/.$%8%+'$"x"$'"'%<.&"

















/8+@" (0@" 7'&@" @.)7./.$%" .$" C^[^" .%" C^JJ o 5" M%&)*"+,%#"-. K0;&%*5. &!. fq$*"&*=%'"*T.
+"%'$0*5 o "@." *'/;'@." (." *+$I" *')&%.@" 9+':&8;<+.@" (." ;.+$%&.@" +$L.$%F@N" /8+@"
L&8+@./97897.@N" *.$@F.@" &.%&8*.&" 78"9+':&8;<+.N" 7.@"/F&+%.@" .%" 7.@" .&&.)&@"(.";.+$%&.@"
+/8:+$8+&.@5" U." %&8L8+7" 8" (A./97F." F%F" ;.&{)" *'//." )$." ;78+@8$%.&+.N" 8"
R"%<'&'):<:'+$:" <'8E"Sy "(8$@" 7.I).7" '$" ;')L8+%" &.*'$$8w%&." (.@" 877)@+'$@" .%" (.@"
;+I).@"="(.@"*F709&.@";.+$%&.@"*'$%./;'&8+$@5"U8";&./+0&."$8%)&."()"%.E%.".@%".$".>>.%"
*.77."="*7.>"?"(8$@"78"R"/+$:7.("/8@@"'>"%&)."8$(">+*%+')@"<+@%'&M"Sy!"*<8*)$"@."(./8$(."









K.*O>'&("?" 7.@" F;+:'$.@N" 7.@" *'77.*%+'$$.)&@" I)+" @;F*)78+.$%" @)&" 7A8&%" .%" 7.@" L+@+%.)&@"
+:$'&8$%@"I)+"8(/+&8+.$%"7.)&@"%&8L8)E5"V8+@";7)@";8&%+*)7+0&./.$%"*.@"&F*+%@"@'$%"78"
"""""""""""""""""""""""""""""""""""""""""""""""
















@F&+.)E" (." f8@8&+" ;&'7+>0&.$%" (.;)+@" )$" @+0*7.yo ".%" ('$%" K.*O>'&(" @')7+:$." 7." @%M7."
:&8$(+7'I).$%N" 7u8;;&'E+/8%+'$" .%" 7u+:$'&8$*.5"B.%%.";8&'(+." 8&&+L." t)@I)A8)";78:+8%"
(8$@" 7." *8@" (." 7A')L&8:." (."6.@*8/;@N" ('$%" K.*O>'&(" )%+7+@." @')L.$%" (.@" ;8@@8:.@"
<0*("$%;" ;')&" 8%%&+9).&" =" @.@" ;.+$%&.@" >+*%+>@" 7.@" *8&8*%F&+@%+I).@" .%" 7.@" F7':.@" (.@"
;.+$%&.@" &F.7@N" I)+" @'$%" F:87./.$%"/.$%+'$$F@5" b$." %.77." @);.&;'@+%+'$" *'$%&+9)." ="
&.$(&."7."%.E%.";7)@"L&8+@./97897.5"




*." I)u+7" &8*'$%." .%" .$" (FL'+7.&" *'$*'/+%8//.$%" 7." *8&8*%0&." >+*%+'$$.75" -&.$'$@"
I).7I).@" .E./;7.@" ()" ;&./+.&" &F*+%N" R"17(&'L8$()@" V8:$)@"S5" B'//." 7.@" 8)%&.@"
&F*+%@"()"&.*).+7N"78"@%&)*%)&."@)+%"7."/'(07."9+':&8;<+I)."(."78"L+."(u8&%+@%.@"p$8+@@8$*."
x"F()*8%+'$"x":.@%.@"x"/'&%"x";'@%F&+%Fqyy"/8+@"8**.$%)."7uF7F/.$%"$8&&8%+>"8)`(.7="(."
*.7)+" ()" *'//.$%8+&." *&+%+I).5" 1L8$%" /m/." (." /.$%+'$$.&" 7." 7+.)" .%" 78" (8%." (."









5#,&/(/*),. =0*" >0=0*-"'$5#,0. _&'5$5#,%-=0*5. 0'. 5#,%-=0*0550'N. CJC]`CJGCq" .%" 1$%'+$." e+*'78@" 6.Y877+.&"
6u8&:.$L+77."p7(*4)4.=0.-".<%0.=05.+-/5.!";0/q.+0%'$*05N.CJTX`XGq5"









;&./+0&.@" .E;'@+%+'$@N" +//F(+8%./.$%" 8;;&F*+F.@5" R"P)*<"8":.$+)@" 8@"17(&'L8$()@"
*')7("$'%"7'$:"&./8+$"+$"'9@*)&+%M"S"p;5"CHqN".E;7+I)."7."$8&&8%.)&N".%"*A.@%"7A'>>&."()"
6)*"(."K'<m/."I)+"7."*'$@8*&.&8"8)"@'//.%"(."7A8&%"$8%+'$875"
U8" $8&&8%+'$" .@%" *'$()+%." =" %&8L.&@" (.@" (+87':).@" >'&%" *'/+I).@" .%" (.@"






Q.&."$'%"/+@%8O.$N">'&" %<+@"8(/+&897."-&+$*.@@"(.;8&%.(" %<+@"7+>." Z8$5"G,(N"CT^,"SN";5"
CXqN"8)@@+"L+@8$%"="(F$'$*.&N"*'//."="7u'**8@+'$"()"(F*0@"(."@'$"/8w%&.N"7u<M;'*&+@+."
(."$'%&."<F&'@"pR"8$(" +$(..("<."<8(".L.&M"&.8@'$" %'"&.@;.*%"<+@"/./'&MN"8@"877" %<."
Q.87%<"'>"i.//.7+$."$'Q"9.*8/."<+@"'Q$"SN";5"C^`GHq5"U8">+$"(u17(&'L8$()@".@%"%')%."
8)@@+" @+:$+>+*8%+L."?" +7" /.)&%" (." >'7+." 8;&0@" I)A)$" +$*.$(+." (." %')%.@" @.@" %'+7.@" 7)+"
./;m*<." (." *'$%+$).&" =" ;.+$(&.5" UuF;+%8;<." >+$87.N" .$" 78%+$y} N" .@%" 78" 5/;;"" (." 78"
;&F%.$%+'$"&+(+*)7."(."*.";.&@'$$8:.N"%8$(+@"I)."78"$'%.".$"98@"(.";8:."8):/.$%."7u.>>.%"
;8&'(+I).y5"
U.@" M%&)*"+,%#"-. K0;&%*5" $." @." &F()+@.$%" *.;.$(8$%" ;8@" =" 7.)&" (+/.$@+'$"
;8&'(+I).5"4$".>>.%N"U)*"2)+Y"(F/'$%&."I)."*.@"9+':&8;<+.@N"9+.$"I)."*'/;'@+%.@".%"




y"R"#%" +@"&./8&O897." %<8%" %<." 7.8&$.("-&'>.@@'&"B7'("U)/;.Q+%Y".L.&"/8+$%8+$.("%<8%"%<+@"&.$'Q$.("






)$" /'(." (AF*&+%)&." .$" t')8$%N" =" 7.)&" /8$+0&.N" 8L.*" 7A)$+L.&@" ;+*%)&87" I)A.77.@"
&.;&F@.$%.$%"S"p;5"C[q5"-8&"8+77.)&@N"+7"+/;'&%."(8L8$%8:.N"="$'%&."@.$@N"(."@')7+:$.&"78"
>'$*%+'$" ;'@+%+L." (." 78" &.*'$@%&)*%+'$" 9+':&8;<+I).N" 8)`(.7=" (." 78" (F@8*&87+@8%+'$5"
e')@" 8L'$@" L)" *'//.$%" 7u'&+:+$." ;&+LF." (." *.%" ')L&8:." @." %&8()+%N" *<.Y" )$":&8$("
>8)@@8+&." *'//." K.*O>'&(y N" .$" )$." *&'+@8(." *'$%&." (.@" z)L&.@" &F.77.@5" 6.&&+0&."
7u+&'$+." .%" 7." t.)" @." *8*<." )$" ;&'>'$("/F;&+@y "I)+" 8/0$." 7A8)%.)&" =" ;&'()+&." )$."
LF&+%897." (+@@.&%8%+'$" *&+%+I)." @)&" 7u8&%N" 8)" @.+$" /m/." (." 78" ;8&'(+.5" |&d*." =" @'$"
F&)(+%+'$";&F*'*.".%"="@8"9+97+';<+7+.N"K.*O>'&("*'$@%&)+%")$";8@%+*<."F&)(+%"(8$@"7.I).7"
+7"(+@@+/)7."7.@"*+%8%+'$@"@8L8$%.@"="7A+$%F&+.)&"(.";<&8@.@"(F7+9F&F/.$%"&+(+*)7.@}5"B."
>8+@8$%N" K.*O>'&(" +$*8&$." 8+$@+" )$." 8%%+%)(." %&0@" *'$%./;'&8+$." I)+" *'$@+@%." =" >8+&."







3<+@" I)'%8%+'$" <+$%@" 8%" %<." *'/;7.E" &.78%+'$@<+;" 9.%Q..$" >8*%)87" 8$(" >+*%+'$87"





















9+':&8;<+I).N" )$" :)+(." (uz)L&.@" (u8&%" *'$%./;'&8+$.@N" )$." *'77.*%+'$" (." L+."
(u8&%+@%.@N" /8+@" 8)@@+" )$" %&8L8+7" 8)%'$'/." .%" *'<F&.$%" p@*8$(F" ;8&" 7." &.%')&" (."




4$>+$N" 7." %&'+@+0/." .%" (.&$+.&" .E./;7." I)+" F/.&:." ()" *'$%.E%." 9+':&8;<+I)."
*'$%./;'&8+$" .@%" *'$@%+%)F" ;8&" G;")%'"*T. 3&*$*"%$5" (." g87%.&" -8%.&" pC],^`C]^Tq5"
4*&+L8+$N" *&+%+I)." 7+%%F&8+&.N" <+@%'&+.$" (." 7A8&%" .%" &.;&F@.$%8$%"/8t.)&"(." 7A.@%<F%+@/."
8$:78+@N"g87%.&"-8%.&".@%"@)&%')%"*'$$)";')&"@.@"B$/=%05.%'.$,0.r%5$&*T.&!.$,0.A0'"%55"'#0"
pC]J,qN" 8+$@+" I)." ;')&" 7." &'/8$" <+@%'&+*'`;<+7'@';<+I)."K"*%/5. $,0. f+%#/*0"'I. r%5.
B0'5"$%&'5."'=.G=0"5"pC]]Xq"I)+"/.%".$"@*0$."7.";.&@'$$8:."+/8:+$8+&."(."V8&+)@";')&"
.E;7'&.&".%" &./.%%&.".$"*8)@."7."*7+/8%"&.7+:+.)E".%"*)7%)&.7"(." 78"2'/."()"##." @+0*7."






























I)A+/;&F*+@.@N" L+@.$%" =" &.@%+%).&" )$" *7+/8%" <+@%'&+I)." :F$F&87" pC^TT"?" CTq5" K+.$"
I)A+$%F:&F@"(8$@"(.@" *'$%.E%.@" %&0@"(+>>F&.$%@N" %')@" 7.@";.&@'$$8:.@"(."-8%.&"'$%" .$"
*'//)$" R"7'" @I)+7+9&+'" /.$%87." *'/." ;'&%8%'" (.778" %&8:+*+%=" ." (.77u.%=" /'(.&$8"S"





@.)7./.$%" ;'@%<)/.@" .$" C]^X" 8L.*" (A8)%&.@" .@@8+@5" U8" ;&./+0&." F(+%+'$" *&+%+I)." *'$%.$8$%" %')@" 7.@"
R"@<'&%@" >+*%+'$"S".@%";8&).".$"GHCT" p@%.&/8&O`Z'<8$@.$N"U.$." p.(5qN"t"-$0*.3"$0*:.G;")%'"*T.3&*$*"%$5N"
B8/9&+(:.?"Vi21q5"
}} "V8&+'" -&8Y" .E*7)%" G;")%'"*T. ?&'<0*5"$%&'5" (." U8$('&" ;8&/+" 7.@" 8$*m%&.@" ()" :.$&." .%" +(.$%+>+."
@.)7./.$%"7.@"'&8+@'$@"5/"5&*%"0"(.@"r4*&=05"(AlL+(."pC^TT"?"CGq5"4$"(F>+$+%+L.N"R"#"A%$*"$$%.%;;")%'"*%"(+"
g87%.&"-8%.&N"';.&8"(u)$'"@%'&+*'"%&';;'"8&%+@%8";.&"&.@+@%.&."8778"%.$%8Y+'$."(+"*'/;7.%8&."$.778">8$%8@+8"
+" @)::.&+/.$%+" '>>.&%+:7+" (8778" &.87%=N" *'@%+%)+@*'$'" I)8@+" 7u)$+*'" .@./;78&."(u)$" :.$.&." 8" @F" @%8$%."S"
pA%$*"$$%. %;;")%'"*%N. 8" *)&8" (+" V8&+'" -&8YN" 4(+Y+'$+" P*+.$%+>+*<." #%87+8$.N" e8;'7+N" C^[TN" &898%" (."





4$" >+$" (." *'/;%.N" 7u+$%F&m%" (." *.@" 9+':&8;<+.@" &F@+(." (8$@" 7." >8+%" I)A.77.@"
*'$@%+%).$%"(.@"R"877.:'&+."*)7%)&87+"SN"(.@"R"0q0;+-""S"pC^^T"?"GT^q"I)+N"%')%".$"/m78$%"7."
*8&8*%0&.".@@8M+@%."8)"*8&8*%0&."+/8:+$8%+>N".E;7'&.$%"R"7'"@;+&+%'"(.778"/'(.&$+%="S"(."
78" *)7%)&." .)&';F.$$." ()" I)8%'&Y+0/." 8)" (+E`<)+%+0/." @+0*7.5" Bu.@%" ;&F*+@F/.$%" ="
;8&%+&"(.@"F7F/.$%@"*)7%)&.7@"I)."t8+77+%".%";&.$(">'&/."7.";.&@'$$8:."?"R"U."@)."@'$'"
'&*<.@%&8Y+'$+N" u>8$%8@+.u" +$%.@@)%." *'$" L8&+"/'%+L+" (u)$" ;.&+'('" *)7%)&87.5" 3)%%+" :7+"




.@%")$." >'&/."(." *&+%+I)." *)7%)&.77." .%" .@%<F%+I)."L+@8$%" =" *'/;&.$(&.")$.";F&+'(."
<+@%'&+I)."('$$F.5"-')&"*.%%."&8+@'$N";7)@"I)."(.@"9+':&8;<+.@"&'/8$*F.@N"*.@".@@8+@"
;<+7'@';<+I).@" @'$%" 7.@" ;&F(F*.@@.)&@" (." 78" 9+':&8;<+." .@@8M+@%." .%" 7+%%F&8+&." ()"
L+$:%+0/." @+0*7.5" 3')t')&@" .@%`+7" I)." *.77.@`*+" @'$%" ;.&{).@" *'//." F7'+:$F.@" (."
7u.@%<F%+I)." *'$%./;'&8+$." .%" 9+.$" ;7)@" 8$*+.$$.@" p(u)$" ;'+$%" (." L)." @%M7+@%+I)." .%"
;'F%+I).q"I)."*.77.@"(A1)9&.M".%"K.*O>'&(N"('$%".77.@"(+>>0&.$%"8)@@+";8&"7.)&"/8$I)."
%'%87" (u+&'$+." ?" @+" 7.@" (.)E" ;&./+.&@" %.E%.@" (+@@+/)7.$%" ')" (F:)+@.$%" 7." @F&+.)EN" 7."
%&'+@+0/."8;;8&8w%"(A./97F."@F&+.)E5"
4$" *'$*7)@+'$N" M*%0!. 8%<05N" M%&)*"+,%#"-. K0;&%*5. &!. fq$*"&*=%'"*T. 3"%'$0*5. .%"
G;")%'"*T. 3&*$*"%$5N" @'$%" %&'+@" %.E%.@" I)+N" =" (+@%8$*." (u)$" @+0*7." 7u)$" (." 7u8)%&.N"
@)9L.&%+@@.$%" ')" ;8&'(+.$%" *.&%8+$.@" /'(87+%F@" ()" 9+':&8;<+I).N" .%" 8$%+*+;.$%" .$"
I).7I)."@'&%."7u.@;&+%"9+':&8;<+I)."*'$%./;'&8+$N".%"/m/."78"L&8+."9+'>+*%+'$5"4$".>>.%N"
7.@" &.*).+7@" (." K.*O>'&(" .%" -8%.&" @'$%" 7.@" @.)7.@" 9+':&8;<+.@" (." ;.&@'$$8:.@" >+*%+>@"




-8%.&" &8@@./97." (.@" L+.@" +$L.$%F.@" .%" (.@" L+.@" &F.77.@5" B." /')L./.$%" (."
>+*%+'$$87+@8%+'$" ;&':&.@@+L." ()" %.E%." 9+':&8;<+I)." %&8$@;8&8w%" (0@" 7." %+%&." p*.7)+"














U8" 9+'>+*%+'$N" ('$%" $')@" 8L'$@" .E8/+$F" (8$@" 7." *<8;+%&." ;&F*0(.$%" I).7I).@"
%.E%.@" ;&F*)&@.)&@N" %&')L." ('$*" @'$" >'$(8%.)&" .$" 78" ;.&@'$$." (." V8&*.7" P*<Q'95"
B'$%.)&N" %&8()*%.)&".%"F&)(+%N"V8&*.7"P*<Q'9"pC][J`C^H[q" >)%")$"F*&+L8+$" %')%"=" >8+%"






R"(." ('$(." ;8&%." .@%'"S!N" *A.@%`=`(+&." 7." (F9)%" (u)$." ;&8%+I)." $8&&8%+L." .%" 7+%%F&8+&."
(+@%+$*%+L.@".%"&.*'$$8+@@897.N"I)+">8+%"I)."7.@"z)L&.@"('$%"$')@"$')@"'**);.&'$@"+*+"
$."@.&8+.$%";8@".$L+@8:.897.@"@8$@"7.)&".E+@%.$*.5"3')%."9+':&8;<+.".$"I).7I)."@'&%."
>+*%+L.N" +/8:+$8+&.N" R"/'(.&$."S" pI)." $')@" 7A8;;.7+'$@" R">+*%+'$" 9+':&8;<+I)."Sc "')"
R"L+."+/8:+$8+&."SqN"F*&+%."8)"*')&@"(.@"*.$%"L+$:%"(.&$+0&.@"8$$F.@N"$.";.)%"m%&."*'${)."
I)A=" 78" 7)/+0&."(.@"@%05. %;")%'"%*05.?" (.;)+@" *." &.*).+7" (." R"L+.@" +$%.$%+'$$.77./.$%"
>+*%+'$$.77.@" I)+" &.L.$(+I).$%" 7A8)%'$'/+." (." 7.)&" (+@*')&@" .%" 7." (&'+%" ="
"""""""""""""""""""""""""""""""""""""""""""""""
! "47+@.'" 7L8&.YN" R" 2'9.&%'" K'78h'"?" 3'('" .@*&+%'&" I)." .@*&+9." .$" .@;8h'7" (.9.&+8" %.$.&" +$>7).$*+8"
*.&L8$%+$8"SN"A0<%5$".?/-$/*"-.6YAG7N"$~"JXN"Z)$."GHHXN";5"GXT`G[X5"B+%8%+'$";5"G[G`G[,5"
c"R"-8&).@".$"C]^XN"7.@"@%05.G;")%'"%*05"(."V8&*.7"P*<Q'9"@*.77.$%"7u8*%."(."$8+@@8$*."(u)$":.$&."7+%%F&8+&.N"






-8&" *'$@FI).$%N" +7" .@%" $F*.@@8+&." (AF%897+&" *.%" <F&+%8:." 8>+$" (." ;')L'+&" .$@)+%."
.E8/+$.&" %8$%" 7.@" F7F/.$%@" (." *'$%+$)+%F" I)." 7.@" F7F/.$%@N" =" $'%&." 8L+@" %')%" 8)@@+"
+/;'&%8$%@N" (u'&+:+$87+%F" I)." 78" >'&/."9+':&8;<+I)." >+*%+'$$.77." 8"/+@" .$"z)L&." 8)"
*')&@" ()" WW." @+0*7.5" 1L8$%" (." $')@" ;7'$:.&" (8$@" *." &.*).+7" >'&/+(897. o "pI)+" $."
&.;&F@.$%."(A8+77.)&@";8@" @'$";&./+.&" %.E%." =" *8&8*%0&."9+':&8;<+I).qN" +7" .@%")%+7."(."
$')@"8%%8&(.&")$"+$@%8$%"@)&"@8";&F>8*.N"+$%+%)7F."R"UA8&%"(."78"9+':&8;<+."SyN")$"LF&+%897."
/8$+>.@%." (." ;'F%+I)." @)&" 78" >'$*%+'$" .%" 7A)@8:." (." 78" 9+':&8;<+." I)+" .$%&." .$"
;'7F/+I).@"8L.*"*.&%8+$@"/'(07.@";')&".$";&';'@.&"(A8)%&.@"8>+$"(."&FL'7)%+'$$.&")$."
;&8%+I)." (F@'&/8+@" +$.>>+*8*.5" B." $A.@%" ;8@" )$" <8@8&(" @+" R"UA8&%" (." 78" 9+':&8;<+."S"
*'//.$*.".$"8>>+&/8$%"I)."R"78"@*+.$*."<+@%'&+I)."$')@"78+@@."(8$@"7A+$*.&%+%)(."@)&"
7.@" +$(+L+()@"S"pP*<Q'9"GHHG"?"[G^q".%"I)A+7">8)%"('$*"&.*')&+&"="7A8&%";')&".$"@8L'+&"
;7)@5" 4$" ;'7F/+I)." 8L.*" 78" *'$*.;%+'$" ;'@+%+L+@%." (." 78" 9+':&8;<+.N" *." /8$+>.@%."
&.*'//8$(."7.";&./+.&"(."&.*')&+&"@8$@"&.%.$)."="78"*&F8%+L+%F"7+%%F&8+&.";')&"$8&&.&"
(.@" ;.&@'$$8:.@" <+@%'&+I).@5" P)+L8$%" 7." R"@.$%+/.$%" /'(.&$." ()" ;8&%+*)7+.&" .%" (."
7A+$+/+%897." p;5" [,HqN" P*<Q'9" F%8+%" *'$L8+$*)" I)." @.)7./.$%" .$" @8+@+@@8$%" 7.@"


























(.@" <'//.@" .%" (.@" >.//.@" .E%&8'&(+$8+&.@"?" I)A+7@" @'+.$%" %&0@" +77)@%&.@" p*'//."
U)*&0*.N" -F%&'$." ')" -8'7'"b**.77'q" ')" +$*'$$)@" p*'//." P.;%+/8N" 178+$" 7." |.$%+7N"
j8%<.&+$." 78"6.$%.77+0&.q"+7@"'$%" %')@")$."L87.)&"<)/8+$.".E*.;%+'$$.77.N"/m/."p')"
@)&%')%q" 7.@";.&@'$$8:.@";.)" &.@;.*%897.@" *'//." 7.@" R"8@@8@@+$@" .%" 7.@";+&8%.@"S5"U8"
>+$87+%F"F%8+%"(."R"&8*'$%.&"8L.*"7."/m/."@')*+"7.@".E+@%.$*.@"/'%E/05"(.@"<'//.@"I)A+7@"
8+.$%"F%F"(+L+$@N"/F(+'*&.@"')"*&+/+$.7@"S"p;5"[,Tq5"
4$" .>>.%N" 9+.$" I)A.E*.@@+>@" x" >')@" ')" @8+$%@" x" 7.@" <F&'@" (." P*<Q'9" @'$%" %')@"












$'$" *'$L.$%+'$$.77.N" .%" 8/)@.$%" ;8&" 7.)&" *8&8*%0&." *'$%&8(+*%'+&." .%" +/;&'9897."?"
$F8$/'+$@N"7.)&"<)/')&"+&&F@+@%+97."$A.@%"I)A)$"7.)&&.5"")$"&.:8&(";7)@"*'$@*+.$%N"'$"
@A8;.&{'+%" I)." 7A+&'$+." @*<Q'9+.$$." .@%" %&0@" @F&+.)@.".%"$A8" &+.$"(." >&+L'7.5"U+@'$@" 7."
;&./+.&"+$*+;+%"?"
-.&@'$$."$."@8+%"I).77.">)%"@8"$8+@@8$*.N"$+"*'//.$%" +7"L+$%"@)&"%.&&.5" #7"8;;8&)%"
;&0@"(.@" &+L.@"('&F.@"()" >7.)L."1*&8:8@N"(8$@" 78"9.77." *+%F"(A1:&+:.$%.N")$";.)"












U." $8&&8%.)&" @*<Q'9+.$" .@%" :F$F&87./.$%" +/;.&@'$$.7N" @'$" F$'$*F" .@%" *.7)+" (A)$"
;'0%."?" %')%.>'+@N" ;8&" /'/.$%@N" +7" F/.&:." .%" 8@@)/." .E;7+*+%./.$%" @8" >'$*%+'$" (."













K+.$" I)A+7" &8;;'&%." 78" >+$" (." @.@" ;.&@'$$8:.@N" 7." $8&&8%.)&`9+':&8;<." (F*78&." I)."





(8$@" 78I).77." 78" >+*%+'$" %&8$@>+:)&." 7.@" '&+:+$.@" +$*'$$).@" ()" <F&'@" (." /8$+0&."
/M%<+*'`7+%%F&8+&."?"
BM&+7" 3')&$.)&" $8I)+%" (." 7A)$+'$" (A)$" (+.)" +$*'$$)" 8L.*" )$." ;&'@%+%)F.5" l$"
%&')L." 78" ;&.)L." (." @'$" '&+:+$." (+L+$." (8$@" 7A8%<F+@/." <F&'nI)." @')@" 7.I).7" +7"
@)**'/985"P8"/0&."7)+"%&8$@/+%"7A+$@%+$*%"(."78"&FL'7)%+'$".%"(."78"7)E)&.N"78";.)&"
(."78"/'&%N"7.">&F/+@@./.$%"(."78"L'7);%F".%"78"<8+$."(.@"&'+@"v"+7"%+$%"(."@'$";0&."






*.&%8+$./.$%" +$(+:$.@" (u)$" ;&'t.%" 9+':&8;<+I)." @F&+.)EN" +7" 7.@" 8@@'*+8+%" =" (.@" :.$@"
*F709&.@" .%" &.@;.*%F@N" I)A+7" *'$$8+@@8+%" ')" ;')&" 7.@I).77.@" +7" ;')L8+%" &.;F&.&" (.@"
+$>'&/8%+'$@" *.&%8+$.@5" V8+@N" *'//." $')@" 7A8L'$@" L)" ;&F*F(.//.$%N" P*<Q'9" >)%"
F:87./.$%" 7." ;&./+.&" =" 9&+@.&" 78" /F%<'(." 9+':&8;<+I)." %&8(+%+'$$.77." ()" *%F" (.@"
9+':&8;<+F@5"4$";7)@N"@+"1)9&.M";')L8+%";&F>F&.&"78"&)/.)&"8)">8+%"9+':&8;<+I)."98$87N"
P*<Q'9" &.*')&8+%" =" 7u+/8:+$8%+'$" .%" 8)E" &.@@')&*.@" (." 78" 7+%%F&8%)&." 8>+$" (." 7+.&" 7.@"
FLF$./.$%@"9+':&8;<+I).@"=")$"(.@%+$"(Ft="('$$F" p(A's"7." %M;."(." %+%&."R"\&'@%&8%.5"




8>>+&/8%+'$" @)&" 7A8&%" I)+" R"(F*78@@."S"$'$" @.)7./.$%" *'//." )$." ;'@+%+'$" *'$%&." 78"
%.$(8$*."<+@%'&+':&8;<+I)."(."78"9+':&8;<+."="@)+L&." 7.@" +(F.@":F$F&87.@"/8+@"8)@@+"
*'//.")$"&.>)@"(."78"*78@@+>+*8%+'$".$"%M;'7':+."%M;+I)."(."78"%&8(+%+'$"9+':&8;<+I)."









p*'//." 7.@" @'$:.@" .%" 7.@" L+@+'$@" (.@" <F&'@" ;7)%8&I)+.$qN" $')@" $." ;')L'$@" ;8@"
&.*'$$8+%&.")$."L'7'$%F"(.">8+&."(."78">+*%+'$"*8&"'$"$.";.)%";8@"8;;7+I).&"7A.E+:.$*."




&F(+:.&" )$." 9+':&8;<+." (+>>F&.$%.5" B." (F(')8$./.$%" +$(+I)." 7." *<./+$" ;')&" )$."
;&8%+I)." 9+':&8;<+I)." I)+" @.&8" &8(+*87+@F." (8$@" 7." @.$@" (." 78" /8$+;)78%+'$" .%" (."

















*+%.&" 78" *'&&.@;'$(8$*."(." Z'<$@'$".%"(.@"(+:&.@@+'$@" @)&" @.@" 7+L&.@"SN";5" [,HqN"/8+@"
I).7I).@"F7F/.$%@"+/;'&%8$%@N"*8&"78"%d*<."()"9+':&8;<.".@%"(."@8L'+&"R"*<'+@+&";8&/+"
7.@";'@@+97.@"<)/8+$@N"*.7)+"I)+".@%")$+I)."S"pP*<Q'9"GHHG"?"[,,q5"6)";'+$%"(."L)."(."








@.)7." &F;'$@." I)." 78" 7+%%F&8%)&.N" (8$@" 7.@" ;&./+0&.@" (F*.$$+.@" ()" L+$:%+0/." @+0*7.N"
%&')L.">8*."="78"*&+@."(."78"*'$*.;%+'$";'@+%+L+@%."()"%&8L8+7"9+':&8;<+I).5"4$".>>.%N"="
7A+$@%8&"(.@"8)%&.@":.$&.@"7+%%F&8+&.N"78"9+':&8;<+."8)@@+".@%"+$>7).$*F.";8&"7.@"$')L.77.@"









(.@" /'(07.@" F%&8$:.&@" ')" =" )$." *'$%+$)8%+'$" (.@" /'(07.@" %&8(+%+'$$.7@5" B.%%."
&F+$%.&;&F%8%+'$" (." 7A)@8:." (." 78" 9+':&8;<+." .$" 7+%%F&8%)&." @." (')97." (A)$."
+$%.$@+>+*8%+'$" ()" /m/." )@8:." .$" <+@%'&+':&8;<+." p.@@8+@" 9+':&8;<+I).@" ')"
/'$':&8;<+.@" <+@%'&+I).@qN" (A's" 78" *'.E+@%.$*." .%" 78" *'$*)&&.$*." (A8;;&'*<.@" I)+"
%F/'+:$.$%"(A)$."L+%87+%F";8&%+*)7+0&.5"" 7A+$@%8&"(."$'%&." .E%&m/." *'$%./;'&8+$N" 78"




&8(+*87./.$%" ';;'@F@N" /'$%&.$%" 7.@" (.)E" >8*.@" (." *." ;&./+.&" d:." (A'&" (." 78"
9+':&8;<+. !! 5" e')@" 8$87M@.&'$@" ;7)@" 7'+$" 7.@" (+>>F&.$%.@" >'&/.@" ;&+@.@" ;8&" 7."
9+':&8;<+I)."v" ;')&" 7A+$@%8$%" 8%%8&('$@`$')@" @)&" 7.@" /')L./.$%@" 7+%%F&8+&.@" ;7)@"
@+:$+>+*8%+>@"(." *.%%.";F&+'(."8>+$"(A+77)@%&.&" 7.@" %.$(8$*.@":7'987.@"(." 78"9+':&8;<+."
7+%%F&8+&." 8)" (F9)%" ()" L+$:%+0/." @+0*7.5" P+" 78" 9+':&8;<+." (.L+.$%" )$" :.$&." 7+%%F&8+&."







! "B'//." 7." %F/'+:$.$%" 7.@" *'77.*%+'$@" F(+%'&+87.@" I)+" ;8&8+@@.$%" .$" D&8$*."?" R"f+.@" (.@" <'//.@"






!c "\%'$$8//.$%N" +7" $uM" 8" ;8@" (." %&8L8)E" *'/;7.%@" .%" (F%8+77F@" @)&" *." :&8$("/')L./.$%" *)7%)&.7" .%"
7+%%F&8+&.5"-')&")$.";&./+0&."+$%&'()*%+'$N"L'+&"7A8&%+*7."(."V8&M8/"3<M&&+8&("pR"i8&'7("e+*'7@'$"%<."
e.Q"K+':&8;<.&"SN"805.\*"'=05.1%)/*05.,%5$&*%E/05.="'5.-05.-0$$*05.0$.-05."*$5N"GHCJqN"I)+"8$87M@."7A')L&8:."7."
;7)@" @+:$+>+*8%+>@" (A)$" (." *.@" >'$(8%.)&@N"B&;0.30&+-0. pC^GJq5" U."/m/."e+*'7@'$" .@%" 7A8)%.)&"(."6,0.
}}"




*'$@%&)*%+'$" (u)$." +(.$%+%F" $8%+'$87.N" 8>+$N" =" 7A+$L.&@.N" (." 7A)%+7+@.&" ;')&"
&.(+/.$@+'$$.&" p.%" *'$%.@%.&q" 7A+/8:." '>>+*+.77.N" .%" *'$@%&)+%.N" (." ;.&@'$$8:.@"
(F%.&/+$F@5"UM%%'$"P%&8*<.M" pC]]H`C^,GqN"F*&+L8+$".%"*&+%+I)."9&+%8$$+I).N".@%"*F709&."





U." ;&./+.&" ')L&8:." *'$@+@%." .$" I)8%&."9+':&8;<+.@" (." >+:)&.@" +/;'&%8$%.@" (."
7uF;'I)." L+*%'&+.$$."?" 7." B8&(+$87" V8$$+$:N" 7A+$>+&/+0&." D7'&.$*." e+:<%+$:87.N"
7u<+@%'&+.$5" 3<'/8@" 1&$'7(" .%" 7." :F$F&87" B<8&7.@" |.'&:." |'&('$5" U." (.@@.+$" (."
7AF*&+%)&."&.@@'&%"(."78";&F>8*."?"*'$%&."78"9+':&8;<+."$8%+'$87.N"&+:+(.".%"<M;'*&+%.N"I)+"
@." *'$%.$%8+%" (A8**)/)7.&" 7.@" (8%.@" .%" 7.@" >8+%@N" UM%%'$" P%&8*<.M" @." ;&';'@." (."
(F/M@%+>+.&"*.@";.&@'$$87+%F@";')&".$"(FL'+7.&"7."*8&8*%0&."<)/8+$5"B.78"@."%&8()+%".$"
)$."$')L.77."*'$*.;%+'$"(."78"&.78%+'$".$%&."7u+$(+L+()".%"@'$"*'$%.E%."<+@%'&+I)."?"@+"













;&F>F&.&")$" @%M7."9&.>" .%" @.*N" I)+" ./;7'+." 78" %.*<$+I)."()" &8**')&*+" 8+$@+"I)A)$" %'$"
9&+778$%".%"+&'$+I).5"P)+L8$%"7A+$(+*8%+'$"(."/F%<'(."(."78";&F>8*.N"7.@"&F*+%@"(Af;%'0'$.
@%#$&*%"'5. %&')L.$%" ('$*" )$." @%&8%F:+." ;7)@" @)9%+7." 8>+$" (." /8w%&+@.&" 78" /8@@." (."
('$$F.@"('$%"7."9+':&8;<."('+%"@."@.&L+&5"B.%%."@%&8%F:+."@."98@."@)&"7A8(';%+'$"(A)$."
;&'@."(8$@"78I).77.">8+&."*'.E+@%.&")$"@%M7."7+%%F&8+&."p&+*<."(.">+:)&.@"&<F%'&+I).@q".%"
)$." 8%%.$%+'$" =" 78" ;&F*+@+'$N" .%" ('$*" I)+" /m7." 78" *'$*+@+'$" (.@" >8+%@" .%" 7A.$I)m%."
;@M*<'7':+I).5"|&d*."="*.%%.";&'>'$(."+$%.77+:.$*."(."7AF*&+%)&.N"P%&8*<.M".@%"*8;897."
(A+$L.$%.&")$."$')L.77.">'&/."(."9+':&8;<+."7+%%F&8+&.N"I)+"$A.@%";8@".$*'&.";7.+$./.$%"












;'+$%" (." L)." @%&+*%./.$%" >'&/.7N" 7." ;&./+.&" .@%" )$" &'/8$N" 7." (.)E+0/." )$" '9t.%"
*'/;'@+%." .%" 7." %&'+@+0/." )$" ')L&8:." $'$`>+*%+'$$.7" ;7)@" %&8(+%+'$$.75" B." ;8&*')&@"
+$@'7+%.";.)%"@A.E;7+I).&"t)@%./.$%"="%&8L.&@"@.@"8&%+*7.@N"@8$@"(')%.";7)@"+$%F&.@@8$%@"








7uF*&+L8+$." $'%." 7uF*<.*" (." 78" 9+':&8;<+." L+*%'&+.$$.N" +$*8;897." (u)$" R"%&)%<>)7"
%&8@/+@@+'$"'>";.&@'$87+%M"S"p;5"CT^q".%"(F*78&."I).";')&"F*78+&*+&")$.";.&@'$$87+%FN"7.@"
>8+%@" ('+L.$%" m%&." /8$+;)7F@"?" ;8&" *'$@FI).$%N" )$." )%+7+@8%+'$" ;&)(.$%." (."










;&./+.&" ('+%" @." *'$%.$%.&" (Am%&." )$" 8&%+@8$N" 8)" 7+.)" (u)$" 8&%+@%." pC^TG"?" CGXq5" B.%%."
&F@+@%8$*." =" 78" 7+%%F&8%)&." x" (." 78" ;8&%N" (A8+77.)&@N" (." 7u)$." (.@" F*&+L8+$.@" 7.@" ;7)@"
>'&/.77./.$%" .%" .@%<F%+I)./.$%" +$$'L8$%.@" ()" (F9)%" ()" WW." @+0*7." x" $')@" >8+%"
*'/;&.$(&."$'$"@.)7./.$%"="I).7";'+$%"P*<Q'9"8L8+%"F%F"&FL'7)%+'$$8+&.N"/8+@"8)@@+"
*'/9+.$"+7".@%"(+>>+*+7.";')&"*.%%."(F/8&*<."(."%&')L.&"(.@"<F&+%+.&@5"
B'//." $')@" 7u8L'$@" (+%N" 8)" *')&@" (.@" 8$$F.@" C^GHN" (." $'/9&.)E" &'/8$@"
(u+$@;+&8%+'$"9+':&8;<+I)."8;;8&8+@@.$%"="%&8L.&@"7u4)&';."?".$"D&8$*."+7@";&.$$.$%"7."
$'/" (." 9+':&8;<+.@" p')" (." R"L+.@"Sq" &'/8$*F.@ ! 5" Vm/." 7=N" ;8&/+" )$." :&'@@."
"""""""""""""""""""""""""""""""""""""""""""""""
!}"f+&:+$+8"g''7>N" R"3<."e.Q"K+':&8;<M" SN"e.Q"'&O"i.&87("3&+9)$.N"l*%'9.&" ,HN" C^GJ5" -)+@"(8$@"
|&8$+%."8$("28+$9'QN"C^X]N";5"CT^`CXX5"Z."*+%."*.%%."F(+%+'$5"
!"-8&)"(A89'&("(8$@"78"&.L)."7$-"'$%#.K&'$,-T"p$5"C[,N"1;&+7"C^,^N";5"XH[`CHq".%";)+@"(8$@"20"$,.&!.".K&$,.












KM&'$N"UM8)%.MN"f'7%8+&.N"B<8%.8)9&+8$(N" -&')@%N" P8$(N"i):'N" .%*5q5"" L&8+"(+&.N" @8"
%')%." ;&./+0&." z)L&.N">%. "')0. '%. (Z$0N" ;)97+F." .$" C^C^N" F%8+%" )$" &'/8$" +$@;+&F" (."
P<.77.MN" 7." /m/." ;.&@'$$8:." I)+" >.&8" I)8%&." 8$@" ;7)@" %8&(" 7A'9t.%" (." @8" ;&./+0&."
9+':&8;<+.N"7*%0-Q.&/.-".@%0.=0.B,0--0T.?"8+$@+N"V8)&'+@"&.%&8L8+77."78"/m/."L+.N"(A89'&("
(F:)+@F."(8$@")$"8)%&.";.&@'$$8:.!5"3')%.>'+@N"/m/."78"9+':&8;<+."(."C^G,N"I)'+I)."







LF&+%897.@" (." /8$+0&." =" ;&'()+&." 7A+/;&.@@+'$" (." (F*')L.&%." ;&':&.@@+L.N" (."
*&'+@@8$*."$8%)&.77."I)+"@./97."7.";&';&."()"&'/8$5"_)."7."7.*%.)&"$."*<.&*<."('$*"
+*+" $+" F&)(+%+'$N" $+" &FLF78%+'$@N" .%" @A+7" $A8" ;8@" 7." :')%" L+>" (.@" F()*8%+'$@"























1;;8&%.$8$%"=" 78"/m/.":F$F&8%+'$"I)."V8)&'+@N" 7AF*&+L8+$"@)+@@." >&8$*';<'$."
K78+@." B.$(&8&@" p(." @'$" L&8+" $'/"?" D&F(F&+*" U')+@" P8)@.&N" C]]J`C^[CqN" ;&8%+I)." 78"
9+':&8;<+." 7+%%F&8+&."(." >8{'$";7)@"L8&+F."/8+@" F:87./.$%";&'7+>+I)." .%" @+:$+>+*8%+L.5"
-8&/+"@.@"$'/9&.)E"%&8L8)E"t')&$87+@%+I).".%"&'/8$.@I).N"'$";.)%"/.$%+'$$.&"I)8%&."
%.E%.@"="*8&8*%0&."9+':&8;<+I).@cN";8&%+*)7+0&./.$%"+$%F&.@@8$%@"()";'+$%"(."L)."(."78"
>'&/.5" #7" @A8:+%" (."(.)E" &'/8$@" 9+':&8;<+I).@" @)&" )$" ;.&@'$$8:." &F.7"p89H*I. 8".
;0*<0%--0/50. ,%5$&%*0. =/. )4'4*"-. [&,"''. 7/)/5$. B/$0*N. C^GXN" .%" (." [&,'. 3"/-. [&'05. &/.
-97;(%$%&'N"F*&+%".$"C^G["/8+@"+$8*<.LF".%"('$*";)97+F"(.">8{'$";'@%<)/.".$"C^]^q".%"
(A)$."L+."(A)$";.&@'$$."/'&%"(.)E"8$@"8L8$%"pA,/;.:.-L"<0'$/*0.=0.[0"'.\"-;&$N"C^,Hq5"
P+" 8LH*. .@%" *'$%F" @)&" )$" %'$" &'/8$.@I)." ;7)@" I)." t')&$87+@%+I).N" (8$@" A,/;" 7."
$8&&8%.)&".@%";7)@".E%.&$.".%"('$*";7)@"9+':&8;<+I)."?"*.@"(.)E"%.E%.@"/'$%&.$%"9+.$"
*'//.$%" 7." 9+':&8;<+I)." .%" 7." 7+%%F&8+&." ;.)L.$%" @." /m7.&" (+>>F&.//.$%" (8$@" )$."
$8&&8%+'$"7'$:).5"3')%.>'+@N"@+"*.@"%&'+@"%.E%.@"@'$%"+/;'&%8$%@"@)&%')%"(A)$";'+$%"(."
L)."<+@%'&+I).N"*A.@%"(8$@"7."*<8/;"()"&F*+%"9&.>"I)."B.$(&8&@"8"+$$'LF"(8L8$%8:.5"4$"






c"1)EI).7@" $')@" ;')&&+'$@" 8t')%.&" R"U." $')L.8)" ;8%&'$" (." 7u8L+8%+'$"S" p(8$@"80. 8&$%550;0'$. =/. #%0-N"






(A)$" *'%F" =" )$." >'&%." *'$(8/$8%+'$" (." 7A)@8:." 9+':&8;<+I)." (8$@" 78" &.*<.&*<."
<+@%'&+I).c!".%"(8$@"78"*&+%+I)."7+%%F&8+&.ccN"(."7A8)%&."=")$."L8:)."*'//.&*+87."(.@"L+.@"
&'/8$*F.@5"P.7'$"|):7+.7/+$.%%+"*A.@%"7."@)**0@"(.@"9+':&8;<+.@"(."|+'L8$$+"-8;+$+co"
I)+" R"9+>)&I)."S" 7." :.$&." 9+':&8;<+I)."?" (A)$." ;8&%" 7A.@@8+" F&)(+%" pI)+" )%+7+@." 78"


















.%"2"'$0. <%<&N" C^,," pR"K+':&8>+8" .(" 8)%'9+':&8>+8"SN"(8$@"179.&%'"1@'&" 2'@8" p(+&5qN"80$$0*"$/*". G$"-%"'""
(+&.%%8"(8"1@'&"2'@8N"L'75"fN"R"U."I).@%+'$+"SN"C^][N";5"]G^`]][5"B+%8%+'$";5"]],q"
cy"-&'9897./.$%" 78";&./+0&."z)L&."(." *." %M;." .@%"8/#*0N%".M&*)%". :. -". 5/".<%$". 0. %. 5/&%. $0;+%"(."V8&+8"
K.77'$*+"I)+N";)97+F".$"C^,^N"/'$%&."9+.$"7."&.%8&("()"*'$%.E%."+%87+.$">8*."="78"9+':&8;<+."&'/8$*F.5"B."




pC][,`C^,]q";)97+.".$"C^C,")$."@%$".=%.?&-".=%.A%0'N&" p('$%" +7"(F9)%."78" &F(8*%+'$".$"
C^HXq"="7A+$%F&+.)&"(A)$";&'t.%"+$8*<.LF"(."R"L+%."(+")'/+$+"+77)@%&+".")'/+$+"'@*)&+"S".%"
('$%"*."%.E%.".@%"7."@.)7".E./;7."%.&/+$FN"(8$@"7.I).7"+7".@%";'@@+97."(."$'%.&")$"+$%F&m%"
%&0@" /'(.&$." ;')&" 78" @+$:)78&+%F" (." 7Am%&." <)/8+$" (8$@" )$" *'$%.E%." <+@%'&+I)."
(F%.&/+$FN"9+.$"FL+(.$%"(8$@"*.";8@@8:."()"R"-&'./+'"S"?"
78"9+':&8>+8"0"7A8&%."(+"@*.:7+.&."."(A+$*+(.&."%&8"+"7+$.8/.$%+"+$$)/.&.L'7+"(.77."








x" &F@+(." (8$@" @'$" +$%.$%+'$N" (8$@" 78" %.$%8%+L." (." %&8$@>+:)&.&" 78" 9+':&8;<+." .%"
















7." :.$&." (." 78" 9+':&8;<+." &'/8$*F.cN" ;)97+." .$" C^,[c"@%$0. =%. "<<0'$/*0Q. =%. !0=0. 0. =%.
+"55%&'0N"@+E"7'$:).@"9+':&8;<+.@"(.";.&@'$$8:.@"<+@%'&+I).@"(AF;'I).@"(+L.&@.@5"P'$"
9)%".@%"(."/'$%&.&"I)A+7".@%";'@@+97."(."*'/9+$.&"78";&F*+@+'$"<+@%'&+I).".%"78"L+L8*+%F"
()" &F*+% o 5" -)97+F.@" (A89'&(" (8$@" (.@" &.L).@" 8*8(F/+I).@N" *.@" R"L+%." L8&+8/.$%."
.@./;78&+"S"@."(F&')7.$%" %')%.@"(8$@" 7."@)("(."7A#%87+.".$%&." 7.@"(.&$+0&.@"8$$F.@"()"






" 7u';;'@F" (." 78" *'$*.;%+'$" (." K.$.(.%%'" B&'*." '$" %&')L." 7.@" ;'&%&8+%@"
9+':&8;<+I).@"(.";.&@'$$8:.@"8$*+.$@".%"/'(.&$.@"*'//."*.)E"I).N"(8$@"7.@"8$$F.@"





















." %.&&+9+7+"S" p(." 78" (8$@.)@." #@8('&8" 6)$*8$" 8)" /8%8('&" 1$%'$+'" K+.$L.$+(8N" (."





*." I)+" *'$*.&$." 7.@" +$%.$%+'$@5" -')&%8$%N" =" M" 9+.$" &.:8&(.&N" *.@" 9+':&8;<+.@" I)+"
&.:'&:.$%" (." (+87':).@" .%" (." *'$@+(F&8%+'$@" (+:&.@@+L.@" .%" +$*'$*7)8$%@" @./97.$%"
/'$%&.&" (A)$" *%F" )$" @%M7." ;7)@" 8>>.*%F" I)." 9&+778$%" .%" (." 7A8)%&." 7.)&" $8%)&." (."
;&F%.E%."?".$".>>.%N" 7."9+':&8;<+I)."*<.Y"P8L+$+'".@%"%')t')&@")$"/'M.$";')&"&F87+@.&"
)$."8)%&."';F&8%+'$N"$'$" @.)7./.$%" &8(+*87./.$%" 7+%%F&8+&.N"/8+@" 8)@@+" ')L.&%./.$%"
8)%'9+':&8;<+I).5" B.*+" .@%" .$*'&." ;7)@" FL+(.$%" (8$@" @%$". =%. f'*%#&. G(50'N" .%" (8$@"





















;'+$%" (." L)." $8&&8%+>" .%" ;@M*<'7':+I).N" @.@" %&8L8)E" @." ;.$*<.$%"/'+$@" @)&" 7." ;78$"
&'/8$.@I)." I)." @)&" *.7)+" (." 7A.@@8+" <+@%'&+I)." *'/;8&F@" 8)E" 8)%&.@" .E;F&+.$*.@"
*'$%./;'&8+$.@" .$" 4)&';.5" 4:87./.$%N" Q.+:" pC]]C`C^TGqN" F*&+L8+$" .%" +$%.77.*%).7"
8)%&+*<+.$" ;)+@" 9&+%8$$+I).N" ;&8%+I)8+%" 78" 9+':&8;<+." *'//." )$." %.$%8%+L." (." 7+.&"








.$" C^,[" )$." 9+':&8;<+." (." 3*<8nO'L@O+" .%" 7A8$$F." @)+L8$%." )$." (." K'&'(+$. y 5"
6A8+77.)&@N" 78"/'(."(.@"L+.@" &'/8$*F.@" 8L8+%" 8%%.+$%"/m/." 78"2)@@+.y!N" 's" +7" .E+@%8+%"
8)@@+" )$." /8+@'$" (AF(+%+'$" pZ')&:8YN" =" V'@*')q" I)+" ;)97+8+%" (.@" 9+':&8;<+.@"
(A<'//.@"*F709&.@"(8$@")$."*'77.*%+'$"x"R"f+.@"(u<'//.@"&./8&I)897.@"S"x" >'$(F."
;8&"V8E+/."|'&O+"8)"(F9)%"(.@"8$$F.@"C^,Hyc5"
2F@)/'$@"?" (." *." 9&.>" 8;.&{)" $')@" ;')L'$@" 8;;&F*+.&" (." I).77.@"/8$+0&.@" 78"
9+':&8;<+." 8*I)+.&%N" (8$@" 7.@" %&.$%." ;&./+0&.@" 8$$F.@" ()" @+0*7.N" )$." &./8&I)897."
L8&+F%F" (." >'&/.@"?" 7uFL.$%8+7" (.@" ;'@@+9+7+%F@" (." 78" 9+':&8;<+." 7+%%F&8+&." @uF%.$("
"""""""""""""""""""""""""""""""""""""""""""""""
o"[&50+,.1&/#,4I.M%-='%5.0%'05.+&-%$%5#,0'.K0'5#,0'"v"7;0*%)&I.2%0.\05#,%#,$0.0%'05.,%5$&*%5#,0'.G**$/;55"
o "3')%" .$" &.@%8$%" (8$@" 7." /'$(." '**+(.$%87N" +7" .@%" $F*.@@8+&." (." *+%.&" F:87./.$%" 7.@" R"9+':&8;<+*87"
$'L.7@"S"(.@"8$$F.@"C^,H"(."7A8/F&+*8+$"#&L+$:"P%'$."pC^H,`C^]^q5"
y"4*&+%.@" .$" &)@@." .%";)97+F.@" ="K.&7+$5"68$@" 78";&F>8*."=" 7AF(+%+'$" >&8${8+@"(."6#,"_&<5_%N" 7AF*&+L8+$."
.E;7+I)."@8";'F%+I).N" %')%" .$" .E;7+I)8$%"I)." 7."*'$%.E%."(." 7AF;'I)." F%8+%"/8&I)F";8&" 78"L8:)."(.@"
:&8$(.@"9+':&8;<+.@"8$:78+@.@".%">&8${8+@.@N"="78I).77.".77."L')78+%";8&%+*+;.&5"
y!"4$"C^,C"f78(+/+&"-'Y$.&"*+%."R"7.@"&'/8$@"(." #')&+"3M$+8$'L".%"@)&%')%" 7Az)L&."(."V8&*"17(8$'L"







;&F*F(.$%@5" B.;.$(8$%N" 8)*)$." (." *.@" %.$(8$*.@" $+" (." *.@" z)L&.@" $." ;.)%" m%&."




9+':&8;<+I).@" *'$%./;'&8+$@5"1)@@+N" (8$@" 7." *8@" (." 78";&#_. (%&)*"+,T" (."g''7>N" 7."
>8$%8@%+I)."pH*-"'=&q".%"7.">+*%+'$$.7"p1-/5,q"I)+"7)+"@.&L8+.$%";')&";8&'(+.&"7."%M;."()"
9+':&8;<+I)." I)+" ('/+$8+%" =" 7AF;'I)." .@%" (F@'&/8+@" +$)%+7+@897." *8&" @'$" *8&8*%0&."
@FL0&.N" ;&F%.$%+.)E" .%" :&8$+%+I)." .@%" (+@;8&)N" 8)"/'+$@" (8$@" 78" &.*<.&*<." 7+%%F&8+&."
8L.&%+.5" B." (+@*')&@" L8)%" (8L8$%8:." ;')&" 78" R"L+." &'/8$*F."S" (.@" V8)&'+@" .%" (.@"
B.$(&8&@N"I)+"8;;8&8w%"8)t')&(A<)+";7)@"8$*+.$$.@"I)."7.@"L+.@"+/8:+$8+&.@"(."P*<Q'95"



















.%" C^,HN" 's" Z'&:." U)+@" K'&:.@" pC]^^`C^][q" *'//.$*." =" .E;F&+/.$%.&" ;7)@+.)&@"
/'(87+%F@" (." &FF*&+%)&." >+*%+'$$.77." (." 78" &F87+%FN" M" *'/;&+@" *.77." &.7.L8$%" (." 78"
9+':&8;<+.5"-8&")$".E8/.$"8%%.$%+>"(."%')%."7Az)L&."(."K'&:.@"p(.@";&./+.&@"8&%+*7.@"
.$" &.L)." 8)E" ')L&8:.@" ;7)@" *F709&.@q" +7" .@%" ;'@@+97." (A8;;&F*+.&" 7.@" $'/9&.)@.@" .%"
(+>>F&.$%.@" /'(87+%F@" (." %&8+%.&" 7.@" ('$$F.@" 9+':&8;<+I).@N" (." &.;&F@.$%.&N" >+E.&N"
&FF*&+&.N"+/8:+$.&N"+$L.$%.&")$.";.&@'$$."8M8$%"&F.77./.$%".E+@%Fyy5"3')t')&@"*'$@*+.$%"











b$" )@8:." I)A+7" .@%" 8)@@+" ;'@@+97." (A8$87M@.&" (8$@" 7." (F%8+7N" .$" (+@%+$:)8$%" x"
*'//." 7A8" ;&';'@F" V+*<.7" U8>'$y "x" %&'+@" ;<8@.@" (8$@" 78" >+*%+'$" 9+':&8;<+I)." (."
K'&:.@"?"R"%&'+@"/'/.$%@"(."78"L+."(."K'&:.@"p(8$@"7.@"8$$F.@"C^,H`C^THqN"I)+"@'$%"8)@@+"
%&'+@" /'/.$%@" p.%" /m/." )$" ;.)" ;7)@q" (AF*&+%)&.@" (." L+.@"S" p;5" C^Tq" I)+" U8>'$" >8+%"
*'//.$*.&" ;8&" 7.@" &F*+%@" 9+':&8;<+I).@" I)+" @.&'$%" ;)+@" &.*).+77+@" (8$@" r%5$&*%".
/'%<0*5"-. =0. -". G'!";%" y 5" 3')%.>'+@N" 8L8$%" *." &.*).+7" *8;+%87" ()" :.$&." 9+'>+*%+'$$.7N"
"""""""""""""""""""""""""""""""""""""""""""""""







y "R"i+@%'+&.@" +$>d/.@N" 9+':&8;<+.@" @M$%<F%+I).@N" >+*%+'$@" ?" L+.@" (." Z'&:." U)+@" K'&:.@"SN" 1%#$%&'5.
M%&)*"+,%E/05N"GHHJN";5"C^C`GHG5"
y"38$(+@"I)."7."(.)E+0/."*'$*.&$."7.@"R"9+':&8>8@"@+$%.%+*8@"S"(."78"&.L)."f-.r&)"*".%"7."%&'+@+0/."7.@"









pC^,HqN" )$" 7+L&." R"/.$'@" ('*)/.$%87" I)." +/8:+$8%+L'"S }! "x" 7." ;&./+.&" ')L&8:."
;&';&./.$%"$8&&8%+>"(."K'&:.@"x"@)&"-87.&/'N"7."I)8&%+.&"(."K).$'@"1+&.@"'s"+7"$8+%5"
4L8&+@%'"B8&&+.:'"F%8+%")$";'0%.";';)78+&."8/+"(."K'&:.@";&.@I)."+$*'$$)".%"+7"8"F%F"
)%+7+@F" ;8&" 7AF*&+L8+$" *'//." )$" @M/9'7." ()" I)8&%+.&" .%" ()" #*%&--%5;&.?" .$" .>>.%N" 78"
LF&+%897." 9+':&8;<+." (." B8&&+.:'" '**);." @.)7./.$%" )$" *<8;+%&." (." 7Az)L&.N" 7."




7." &F*+%" .E;7'&." @'$" .E+@%.$*." .$" 7)+" ('$$8$%" )$." L87.)&" 877F:'&+I).5" 68$@" )$."




1%##%&'05N" f-. 7-0+,q5" U8>'$" )%+7+@." (A8)%&.@" F%+I).%%.@" (." (F>+$+%+'$@N" I)." $')@" (+@*)%.&'$@" (8$@" 7."
I)8%&+0/."*<8;+%&.5"






}o"R"'" ;+.$@'" I)." 78" @)*.@+$" *&'$'7:+*8" .@" +$8;7+*897." 8"B8&&+.:'N" <'/9&."(." *'$L.&@8(8"L+(8" M"
;8@.8(85"4$)/.&8&7'N"@.:)+&".7"'&(.$"(."@)@"(8@N"/.";8&.*."+/;'@+97.v"/.t'&"9)@*8&"@)".%.&$+(8(N"@)@"
&.;.%+*+'$.@5"P7'")$8"(.@*&+;*+$"+$%./;'&87N"/'&'@8"*'$"8/'&N";).(."(.L'7LF&$'@7'5"S"p;5"CCXq5"
}y"U8"(.@*&+;%+'$";&'*0(.";8&")$." 7+@%."(." R"9+':&8;<0/.@"S"I)+" *'$(.$@.$%"(." >8{'$"%&0@" .>>+*8*." 78"
9+':&8;<+."(."B8&&+.:'5"6A8+77.)&@"?"R"@)@"(8@".&8$")$"@'7'"(8"S5"
"
+&'$+I).q" ()" $8&&8%.)&`9+':&8;<.N" I)+" +$%.&L+.$%" (8$@" 7." &F*+%" ;')&" *'//.$%.&" @8"
(F/8&*<.".%"@'$"+$%.$%+'$N"*'//."(8$@"7."%')%"(F9)%"()"*<8;+%&."?""
_)." )$" +$(+L+()'" I)+.&8" (.@;.&%8&" .$" '%&'" +$(+L+()'" &.*).&('@" I)." $'"
;.&%.$.*+.&'$" /@" I)." 8" )$" %.&*.&'N" .@" )$8" ;8&8('t8" .L+(.$%.5" 4t.*)%8&" *'$"
(.@;&.'*);8*+$".@8";8&8('t8N" .@" 78" +$'*.$%."L'7)$%8("(." %'(8"9+':&8>8" pC^]^"?"
CC,q"
"
B.78" @u8LF&.&8" m%&." %')%" @8)>" +$$'*.$%" (Ft=" (8$@" 7.@" .E;F&+.$*.@" 9+':&8;<+I).@"
@)+L8$%.@" (." K'&:.@N" =" *'//.$*.&" ;8&" 7.@" &F*+%@" @)&" (.@" R"+$>d/.@"S" &F.7@" (u89'&("
;)97+F".$"&.L).".%".$@)+%."&.*).+77+".$"C^,X"(8$@"r%5$&*%".Y'%<0*5"-.=0.-".G'!";%"5"6F>+$+"
;8&" 7A8)%.)&" /m/." p(8$@" 7." ;&'7':).q" *'//." (.@" R".t.&*+*+'@" (." ;&'@8" $8&&8%+L8"S"




<'/9&."8"('@"'" %&.@" .@*.$8@"S" pC^]^"?" G]^qN"/8+@" *'$%&8+&./.$%" =" 7)+N" I)+" +$L.$%." 78"
9+':&8;<+."(.";.&@'$$.@"&F.77.@"*8&".77."F%8+%"+$*'$$).N"K'&:.@"(F>'&/."7.@"9+':&8;<+.@"
*'$$).@" (A<'//.@" &F.7@N" @')L.$%" .$" *<8$:.8$%" 7.)&" $'/" .%" .$" 9&'(8$%" R"(.@"
L8&+8%+'$@" <8)%.@" .$" *')7.)&"S" pGHCH"?" CT]Tq"?" *u.@%" )$" /'(+>+*8%+'$" >'$(8/.$%87N"
*'//." $')@" 7." L.&&'$@" 7'&@" (." *.%%." &.*<.&*<.5" 4$" (F;+%" (." @8" &F%+*.$*.N" K'&:.@"
*'$$8+@@8+%" .%" 8;;&F*+8+%" 9.8)*');" P*<Q'9" x" 8)" ;'+$%" I)u'$" 7u8" &F*.//.$%" (F>+$+"
*'//."@'$"R"(FL')F"S}}"x".%"8"*'$%&+9)F"="@8"&.(F*')L.&%.".%"="@8">'&%)$.5"B'//."7."
&./8&I)."K&)$'"D89&.N"7.@"F7F/.$%@"I)."7.@"(.)E"8)%.)&@"'$%".$"*'//)$"L'$%"8)"(.`
7="(." 78"L+." +/8:+$8+&."?" *.;.$(8$%N" *A.@%"(8$@" *.":.$&."I)A+7@" @." &.%&')L.$%" *'//."









@.@" %.E%.@" ;7)@" +$*'$$)@"?" 7.@" I)8&8$%.`<)+%" 9+':&8;<+.@" R"@M$%<F%+I).@"S" p;7)@" )$."
*')&%."9+':&8;<+."(ul@*8&"g+7(.q"I)A+7"8";)97+F".$%&."C^,[".%"C^,^"@)&"78"&.L)."f-.r&)"*5"
#7" @A8:+%" (." *')&%.@" .@I)+@@.@" (uF*&+L8+$@N" R"@0*<.@N" >8*%).77.@N" +&'$+I).@N" @./F.@" (."
*+%8%+'$@N"(A<+@%'&+.%%.@N"(."t):./.$%@";8&>'+@"(F@+$L'7%.@"SN"pV8(.7F$8%"GHH["?",X]q"I)+"
9+.$"I)."98@F.@"@)&"7.@"/m/.@";&'*F(F@"$8&&8%+>@"I)."7.@"9+':&8;<+.@"(.@"R"+$>d/.@"S}"
+7@" $A.@@8+.$%" ;8@" (A.$" R";&'7'$:.&" 78" ;'F%+I)."SN" *'//." 7." @)::0&." U8>'$N" *8&" +7@"
&.;'@.$%"@)&")$"/'(07."%.E%).7"%'%87./.$%"(+>>F&.$%N"="@8L'+&"7.";'&%&8+%"t')&$87+@%+I)."
')"78"$'%+*.".$*M*7';F(+I).5"4$".>>.%N"*.@"9+':&8;<+.@"5/%.)0'0*%5">'$*%+'$$.$%"*'//."
(.@" $'%.@" *&+%+*'`9+':&8;<+I).@N" =" @8L'+&" ;')&" &F@)/.&" .$" I).7I)." 7+:$." 78" L+." .%"
7Az)L&." (A)$" F*&+L8+$5" U8" *8&&+0&." 7+%%F&8+&." (." K'&:.@" @." ;')&@)+L&8" @8$@" (A8)%&.@"
+$*)&@+'$@"(8$@"7.":.$&."9+':&8;<+I).N"=")$.".E*.;%+'$";&0@N"%&0@"@+:$+>+*8%+L.5"#7"@A8:+%"
(+" &F*+%"R"K+':&8>8"(."38(.'" #@+('&'"B&)Y" pC]G^`C]JTq"S";)97+F"(8$@"78" &.L)."B/*" .$"
C^TT".%" +$*7)."(8$@"f-.7-0+,N" .$"C^T^5"U."$8&&8%.)&"$')@"&8*'$%." 7u<+@%'+&."()"@'7(8%"
38(.'"#@+('&'"B&)YN"/8+@".$"@."*'$*.$%&8$%")$+I)./.$%"@)&"7."&F*+%"(A)$."@.)7."$)+%}N"
's"7."(.@%+$"(."7u<'//."*<8$:."="t8/8+@"7'&@I)A+7";&.$("78"(F*+@+'$"(."I)+%%.&"7u8&/F."
.%" (." @." 98%%&." ;')&" 7." %&8$@>):." I)+" ;')&@)+L8+%N" V8&%+$" D+.&&'5" 68$@" 7AF;+7':)."
7AF*&+L8+$"(F*78&.".$".>>.%"I)."@'$"&F*+%";.)%"m%&."*'$@+(F&F"*'//.")$."R":7'@8"S"p;5"
[G^q"()"K"*$%'.1%0**&N"7."*F709&.";'0/."F;+I)."F*&+%".$"C]JG";8&"Z'@F"i.&$8$(.YN"%.E%."












9+':&8;<."K'&:.@5"Uu)$." .@%" *.77."I)+" 7+." %')%.@" 7.@"z)L&.@"I)."$')@"8L'$@"(F*&+%.@"




(+@*'$%+$)+%F" $.%%." (8$@" 7u)%+7+@8%+'$" (." 78" >+*%+'$" ;')&" &FF789'&.&" )$." ('$$F."

































/+$)%+.)E c 5" B.&%.@N" '$" $u8L8+%" t8/8+@" *.@@F" (." >8+&." (." 78" 9+':&8;<+.N" @')@" (."
$'/9&.)@.@" >'&/.@" p.@@8+N" ;'&%&8+%" 7+%%F&8+&.N" L+.N" .%*5qN" /8+@" *A.@%" @.)7./.$%" =" *."
/'/.$%"I)."7A'$";&.$("*'$@*+.$*."(."*.%%."&F@)&&.*%+'$".%"I)."7A'$"*'//.$*."(A)$"
*%F" =" *8&%':&8;<+.&" 78" ;&'()*%+'$" *'$%./;'&8+$." .%" (." 7A8)%&." =" &.>8+&." 7u<+@%'+&."








7." L+%.5" U8" 9+':&8>+8" 7.%%.&8&+8"S" pB%);"N" Wf##N" C`Gq" xN" *." (F98%" 8" *'$%+$)F" ;.$(8$%" %&'+@" (F*.$$+.@N"
$'%8//.$%"(8$@"(.@"$)/F&'@"@;F*+8)E"(."&.L).@"%.7@"I)."R"U."9+':&8;<+I)."S"p3&4$%E/0N"[,N"C^]XqN"R"U8"
9+':&8;<+."S"p2%&)D'0N"C,^N"C^]JqN"R"U."9+':&8;<+I)."S"pA0</0.=05.B#%0'#05.r/;"%'05N"C^^CqN"R"l;.&."."L+%.5"
K+':&8>+8N" %.@%+" ." +$%.&;&.%8Y+'$." 7.%%.&8&+8"S" pG'#,%05$". -0$$0*"$/*"N" $5" C,HN" '%%'9&.`(+*./9&." GHHHqN"
R"-8&8('E.@" ()" 9+':&8;<+I).@"SN" pA0</0. =05. 5#%0'#05. ,/;"%'0N" G[,N" GHHCq" .%" R"K+':&8;<+.@N" /'(.@"
(u./;7'+"S"p?*%$%E/0N"$~"J]C`J]GN"GHCGq5"
c "6A89'&(" 8L.*" )$" $)/F&'" *'$@8*&F" ;8&" 78" 6,0. B0U"'00. A0<%0U. .$" C^JJ. pR"K+':&8;<M" 8$("
8)%'9+':&8;<M"SN"L'75"]XN"$5"GqN";)+@"8L.*"78"$8+@@8$*."(."(.)E"&.L).@"+$%F:&87./.$%"*'$@8*&F.@"8)"@)t.%"?"
"R(.7/$&RM%&)*"+,T.B$/=%05".%"M%&)*"+,TQ."'.%'$0*=%5#%+-%'"*T.E/"*$0*-T5"K+.$"I)."%')t')&@";&F@.$%"(8$@"7."







&F)@@+%." *'//.&*+87.yN" '$" ;.)%" @." *'$*.$%&.&" @)&" 78" ;&'()*%+'$" 9+':&8;<+I)." (u)$."
@.)7."8$$F.}"')"9+.$".$I)m%.&"@)&"@'$"(FL.7';;./.$%"@)&")$."L8@%.";F&+'(."="%&8L.&@"
7.@"*'77.*%+'$@"*'$@8*&F.@"8)"%<0/.5"4$"%')%"*8@N"$')@"&.%&')L.&+'$@"*."I)."V8(.7F$8%"
8;;.78+%" (Ft=" R"/'&9)@" 9+':&8;<+*)@"S  ".$" C^]^N" .%" I)+" 8)t')&(u<)+" 8" @8$@" (')%."
8):/.$%F5" l)%&." 7u.$I)m%." I)8$%+%8%+L.N" 7.@" ;&./+.&@" *'//.$%8%.)&@" /'$%&.$%"
@')L.$%" )$." 8%%+%)(." (." @)@;.*%" ')" (."/F;&+@" ')L.&%" .$L.&@" *.%%." &.$8+@@8$*." (.@"
F*&+%)&.@" 9+':&8;<+I).@  5" K8%%+@%+$+" +(.$%+>+." (8$@" 7." L'M.)&+@/." .%" (8$@" 7.@"
*'//F&8:.@"p@M/;%/."(."78"*)7%)&."()"$8&*+@@+@/."(F*&+%.";8&"B<&+@%';<.&"U8@*<".$"
"""""""""""""""""""""""""""""""""""""""""""""""





}"B'//." 7." >8+%"V8(.7F$8%";')&" 7A8$$F." C^]T" pR"P+%)8%+'$" .%"@+:$+>+*8%+'$"(." 78"9+':&8;<+.".$"C^]X"SN"








f+%."S" p(+&+:F." ;8&"f8$$+"K&8/8$%+q" *<.Y"V'&.%%+f+%87+" .(+%'&+qN" R"2+%&8%%+"SN" *<.Y"B8@%.7L.**<+N" R"U."
f+%."S"*<.Y"2)@*'$+"')"78"*'77.*%+'$"(."9+':&8;<+.@"(."@;'&%+>@"pR"f+%."+$8%%.@."Sq"*<.Y"[[%<8$(G$(5"
"C^]^9"?"^5"
 "4$" *+%8$%" )$" 9+78$" (A)$" *&+%+I)." 877./8$(" p;&F@.$%" (8$@" K8%*<.7'&" C^^X"?" XJ`JCqN" V8&%+$." K'M.&`
g.+$/8$$" (F*&+%" 78" (+>>F&.$*." (." @%8%)%" (." 78" 9+':&8;<+." (8$@" 7.@" %&'+@" *)7%)&.@" .)&';F.$$.@" ;7)@"
+/;'&%8$%.@"?"R"%&+'/;<."*'$%+$)"(."78"9+':&8;<+.N"&F>&8*%8+&.";8&".@@.$*."8)"(F/'$"(."78"%<F'&+."(8$@"




















1$$87.@" .%" 7.@" @%&)*%)&87+@%.@" '$%" /'$%&F" =" ;7)@+.)&@" &.;&+@.@" =" I).7" ;'+$%" +7" F%8+%"
(')%.)E".%"(8$:.&.)E!"x"+7".@%"8)@@+"7."@+0*7."()"%&+'/;<."9+':&8;<+I).N"7."@+0*7."'s"7."
:.$&."/'$%&."@.@";'%.$%+87+%F@";&.@I)."+$>+$+.@5"e'$"@.)7./.$%"+7"/8+$%+.$%N"*'//."
(Ft=" $'%F" +7" M" 8" %&.$%.`*+$I" 8$@N" )$." L87.)&" @'*+87." (." &.*'$@%&)*%+'$" (." @'+!! N" ')"
(A+$@%&)/.$%" )%+7." =" 78" *&+%+I)." 7+%%F&8+&.!c N" /8+@" +7" 8*I)+.&%" .%" (FL.7';;." (u8)%&.@"
/'M.$@" .%" (u8)%&.@" >+$@5" U.@" F*&+L8+$@" ()" WW." @+0*7." $." @'$%" ;8@" @.)7./.$%" (.@"
R"8$%+9+':&8;<.@"I)+"/F;&+@.$%")$":.$&.";';)78+&."')")%+7+%8+&."SN"pV8(.7.$8%"GHH["?"
,JCqN" /8+@" ;7)@" @')L.$%" (.@" LF&+%897.@" 9+':&8;<.@" I)+" F*&+L.$%" (.@" LF&+%897.@"
"""""""""""""""""""""""""""""""""""""""""""""""
"6,0.?/-$/*0.&!.>"*#%55%5;:.7;0*%#"'.8%!0.%'."'.7)0.&!.2%;%'%5,%').fq+0#$"$%&'55"
! "4$" .>>.%N" *." (+@*')&@" *'$%&." 78" 9+':&8;<+." $A.@%" ;8@" $.)>" ?" )$" /')L./.$%" .%" )$." +(F'7':+."
LF&+%897./.$%"8$%+`9+':&8;<+I).@"'$%"%&8L.&@F"7."L+$:%+0/."@+0*7."(."/8$+0&."8)@@+"&8(+*87."I)."7'$:0L.5"
P)&" *.%" 8@;.*%N" L'+&" #'L+$.77+" GHHTN" .$" ;8&%+*)7+.&" 7.@" *<8;+%&.@" G5G"pR"#" *8;+@87(+" (.77A+(.'7':+8" 8$%+`
9+':&8>+*8"Sq".%"G5,"pR"#7"&8;;'&%'"%&8"78"&+>7.@@+'$."@)778"9+':&8>+8"."7."%.'&+."7.%%.&8&+."Sq5"













9+':&8;<+.@5" B." I)+" 8&&+L." (8$@" 78" @.*'$(."/'+%+F" ()" @+0*7." .@%" )$" F*78%./.$%" ()"
9+':&8;<+I)." I)+" +/;&0:$." .%" *'$%8/+$." %')%." (+@*+;7+$." .%" %')%" ('/8+$." (." 78"
*'$$8+@@8$*.5"Pu+7".@%";&8%+I)./.$%"+/;'@@+97."(."('$$.&")$"*'/;%."&.$()".E<8)@%+>"
(."*.";8$'&8/8"p@8)>"@+"7A'$"@."7+/+%."=")$."@.)7."8$$F.".%"=")$."@.)7."%M;'7':+.qN"$')@"
.@@8M.&'$@" +*+" (." /'$%&.&" x" .$" ;')&@)+L8$%" $'%&." .E*)&@+'$" @)&" 78" 7'$:)." ()&F."
'**+(.$%87."()":.$&."9+':&8;<+I)."x"="I).7";'+$%"*."*<8/;".@%"(.L.$)"L8@%.5"
UAF*78%./.$%"9+':&8;<+I)."('$%"$')@";8&7'$@"@."98@."@)&"(.)E";&F@);;'@F@"?"78"






U." &F@)7%8%" .@%" I)." 7A'$" ;.)%" &.*'$$8+%&." (8$@" $'%&." .E%&m/." *'$%./;'&8+$" )$"
R"%')&$8$%"9+':&8;<+I)."SN"*'//."7."(+%"i8$@"2.$(.&@"?"
g."<8L."<8("%<."7+$:)+@%+*" %)&$N" %<."*)7%)&87" %)&$N" %<."@;8%+87" %)&$"8$("+$"&.*.$%"
M.8&@" .L.$" %<." 8>>.*%+L." %)&$5" 3<+@" L'7)/." .789'&8%.@" '$" %<." *'$*.;%" '>" %<."
9+':&8;<+*87"%)&$"?"%<."./.&:.$*."'>"9+':&8;<+*87"&.@.8&*<"8@"8$"8**.;%.("*&+%+*87"
@*<'78&7M"/.%<'("'>" +$L.@%+:8%+'$@" @+$*." C^]H5" 3<+@" +@" ;.&<8;@"$'%" '$." '>" %<'@."
*'$*.;%@" %<8%" <8&9')&@" :&.8%" 8$(" +$$'L8%+L." %<.'&.%+*87" 8/9+%+'$@" %'" *&.8%." 8"
>)$(8/.$%87" *<8$:." +$" ')&" Q8M" '>" L+.Q+$:" %<." Q'&7(N" 9)%" +@" $'$.%<.7.@@" 8"
"""""""""""""""""""""""""""""""""""""""""""""""
!o"6'$%"6'$87("g+$@7'Q"8"F%F"7.";&./+.&"="8$87M@.&"7.@"%.&/.@".%"7.@"*'$*.;%@"(8$@"R"|7'@@8&M"'>"3.&/@"
+$" U+>.`g&+%+$:" -8&%" #" SN"M%&)*"+,TN" f'7)/." CN"e)/9.&" CN"g+$%.&" C^J]N" ;5" [C`J]" p;8&%" ##" ?"M%&)*"+,TN"










;8&%+*)7+.&" [0. 05$. /'. "/$*0qN" +7" +(.$%+>+." R"7A+$%.&L+@%8N" " +7" (+87':'" &8(+'>'$+*'N" +7" >+7/" 9+':&8>+*'N" +7"







*&+%+I)." @.7'$" (.@" ;.&@;.*%+L.@" @;F*+>+I).@" .%" +$')n.@5" 6.@" @)t.%@" (." &.*<.&*<."
8);8&8L8$%" /8&:+$8)E" (.L+.$$.$%" (." ;7)@" .$" ;7)@" *.$%&8)E" .%" &.L.$(+I).$%" 7.)&"
&.:8&("@)&"7."/'$(."?"*A.@%"7."*8@"(.@"9+':&8;<+.@"R";'@%*'7'$+87.@"S!N"/8+@"@)&%')%"(.@"
9+':&8;<+.@"(.@" >.//.@5" U8" ;'@@+9+7+%F"(Am%&." 7." @)t.%"(A)$." 9+':&8;<+." &.70L."(A)$"




K'**8*." L')78+%" R"&+(+@*)%.&." ;8&.**<+" *'/;'&%8/.$%+" /)7+.9&+N" *<." &+:)8&(8$'" +7"





/'()7+" *&+@%+8$+"S5" -')&" *.%%." &8+@'$"R"78" $'Y+'$." (+" >8/8" ;.&@'$87.N" +7"R"*78&+%8%+@"
$'/.$"SN"$.7">8&@+">.//+$+7."(8"L+&+7.N";.&(."78"@)8"$.*.@@8&+8"&+()Y+'$."8"I).77'"(+"
R"L+&%)@"S"S" pC^]["?" ]XHq5" 4$" .>>.%N" *'//." 7." @')7+:$." 6A#$%+$'N" 8L.*" K'**8**+'" $'$"
"""""""""""""""""""""""""""""""""""""""""""""""
! "2.$(.&@v" i88$v" i8&/@/8N" 6,0. M%&)*"+,%#"-. 6/*'.:. 8%<05. %'. r%5$&*TN" 2')%7.(:.N" GHCJN" ;5,5" f'+&" .$"












@.)7./.$%" 7.@" @8+$%.@"/8+@" 8)@@+" 7.@" >.//.@";8n.$$.@";.)L.$%" m%&." 7.@" @)t.%@"(A)$."
R"f+."SN".%"*.78"$'$"@.)7./.$%"="*8)@."(."7.)&@"L.&%)@"/8+@"@)&%')%";')&"7.)&@"L+*.@"p;5"
,]q5"3')%.>'+@"*A.@%"8)"Wf#."@+0*7."I)."78"9+':&8;<+."(.">.//."@."7+90&."(."-L0q0;+-/;.
9+97+I)." .%" I)." ('$*" 7.@" >+:)&.@" >F/+$+$.@" %.77.@" I)." R"|+)7+8" |'$Y8:8N" f+%%'&+8"











(A8+77.)&@q5" U8" 9+':&8;<+." ;.)%" m%&." R"+$%.77.*%).77."ScyN"/8+@" 8)@@+" 9+.$" R";'7+%+I)."SN"
"""""""""""""""""""""""""""""""""""""""""""""""




c!"477." .@%" 7A8)%&+*." (A)$." %&+7':+." (A.@@8+" $'//F." R"U."|F$+." >F/+$+$"S" .%" *'$@8*&F." =" %&'+@" >.//.@"
;&'%8:'$+@%.@N"*<8*)$."(8$@" @'$"('/8+$.N"()"WW."@+0*7." pr"''",.7*0'=$N" C^^^" v"K0-"'%0.`-0%'N"GHHH"v"






8&&'95. 8%<05N" C^TGq" 8+$@+" I)." (8$@" %')@" 7.@" &.*).+7@" (." 9+':&8;<+.@" 9&0L.@" (.@" 8$$F.@" C^]H" .%" C^^H"




cy "P.7'$" |+)@.;;." 2+*);.&8%+N" R"U8" 9+':&8>+8" +$%.77.%)87." 555" @+" (+>>.&.$Y+8" /'7%'" (87" :.$.&." (.778"




@+$:)7+0&." .%" *'77.*%+L.N" *')L&8$%" 78" L+." .$%+0&./.$%" ')" .$" ;8&%+.N" ;'@@+97.@" ')"
+/;'@@+97.@c"v" $')@" ;')L'$@" F:87./.$%" >8+&." 78" 9+':&8;<+." (A)$." $8%+'$" ')" (A)$."
F;'I)."="%&8L.&@"7.";'&%&8+%"(."I).7I).@"<'//.@"@;F*+>+I).c"')"7A8$87M@.")$":&');."
@'*+87" (F%.&/+$Fc N" %')%" *'//." )$." 9+':&8;<+." (A)$." L+77.o N" (A)$" *<+.$o! N" (A)$."
<)+%&.ocN"(." 78" >8+/ooN"(A)$."(+L+$+%Foy"')"(A)$"L8@.o}"v" +7" .@%" 8)@@+";'@@+97."(A89'&(.&"
7AF*&+%)&."(."78"L+."(A)$";.&@'$$8:."<+@%'&+I)."=" %&8L.&@"@.@";<&8@.@"*F709&.@oN"/8+@"
F:87./.$%" =" %&8L.&@" @'$" <+@%'+&." 87+/.$%8+&.o5" UA)@8:." ()"/'%" R"9+':&8;<+."S" ;.)%"
@+:$+>+.&" 7A.E;7'&8%+'$" (." 78" R"L+."S" (A)$" '9t.%" 89@%&8+% o N" /8+@" ;.)%" &.@%.&" 8)@@+"
+$.E;7+*897."p@+"$'$"*'//.";)&."@)::.@%+'$oq"?".$"%')%"*8@"7.";&F@.$%"(."78"9+':&8;<+."









c "" 7A+$@%8&" (." 7A<+@%'&+.$" 9&+%8$$+I)." Z'$8%<8$" P;.$*.N" I)+N" .$" )%+7+@8$%" @')L.$%" 78" 9+':&8;<+.N" 8"
7'$:)./.$%".$I)m%F"@)&"7.@"&8;;'&%@".$%&."7Al**+(.$%".%"78"B<+$.".$"F;'I)."/'(.&$.5"";8&%+&"(."65!"&.














*<.Y" -8M'%" (8$@" 78" *'77.*%+'$" R"K+':&8;<+." :')&/8$(."S" .%" I)+" 7+." 7.@" F%)(.@" (." !&&=. ,%5$&*T" =" 78"
9+':&8;<+.5"





@*+.$*.@" .%" 78" 9+'7':+.y 5" #7" .@%" +$%F&.@@8$%" 87'&@" (." @')7+:$.&" )$" )@8:." (+>>F&.$%" .%"
&./8&I)897."I)+"8"F%F">8+%"(."78"9+':&8;<+."(8$@"7.@"8$$F.@"C^XH"?"(8$@"r0*.M"_.3&%5.






78"/.@)&."(A)$" *7+/8%" *)7%)&.7" *<8$:FN";)+@I)A.77." %F/'+:$."()" >8+%" I)."/m/.")$."
z)L&." (." $'$" >+*%+'$" ('+%" 8(/.%%&." (." $." ;8@" m%&." 78" @.)7." .%" )$+I)." 9+':&8;<+."
;'@@+97."(A)$"<'//."8M8$%"&F.77./.$%".E+@%F5"3')%.>'+@N"%')@"7.@".E./;7.@"I)A'$"L+.$%"
(." *+%.&" &.;&F@.$%.$%" (.@" *8@" +@'7F@" (A)@8:." 9+':&8;<+I).5" e)/F&+I)./.$%" .%"








&.$>'&*F" @.@" &8;;'&%@" 8L.*" (.)E" 8)%&.@" :.$&.@" $'$`>+*%+'$$.7@"?" 7u<+@%'&+':&8;<+." .%"
7u8)%'9+':&8;<+.5"4$".>>.%N"78"9+':&8;<+."8"*'$%+$)F"(A)$.";8&%"="m%&.";&8%+I)F."*'//."
)$"@')@`:.$&."(."7u<+@%'&+':&8;<+.N"(."7u8)%&."="@."@);.&;'@.&"=")$":.$&."I)+".@%"="@'$"








U8" 9+':&8;<+." 8" @')L.$%" F%F" *'$@+(F&F." *'//." )$." (F*7+$8+@'$" (."
7u<+@%'&+':&8;<+.N"/8+@";8@"%')t')&@"*'//.")$."(F*7+$8+@'$"7F:+%+/.!v"*.%%."7F:+%+/+%F"




|'>>" .%" |+'L8$$+" U.L+ yc q" .%" @%+/)78$%" (.@" &F>7.E+'$@" (8$@" 7.@" (+>>F&.$%.@" F*'7.@"
<+@%'&+I).@"p(.@"1$$87.@yo"="78"/+*&'`<+@%'+&.yyq"@)&"7.@"(+L.&@"8@;.*%@"(."78"(+@*+;7+$.y}"




>'&/.@" 7.@" ;7)@" ;&8%+I)F.@qN" (." 7A8)%&." I)A.$" <F&+%8$%" 7." *8&8*%0&." F&)(+%" ()" @+0*7."
;&F*F(.$%"%.$("="R"%&8L.@%+&@+"(8"@8::+'"@%'&+*'"*<."&+;&'()*."+$"877.:8%'"%)%%."7."@)."
>'$%+"S" pK8%%+@%+$+" C^^H"?" GHGq" .%" ('$*" =" *'$%.$+&" 7.@" /8%F&+.7@" 7.@" ;7)@" <F%F&':0$.@"



























L'+&." )$" %&8L8+7" <+@%'&+I)." (F;.$(8$%" (A)$" 8)%&.N" /8+@" )$" ')L&8:." =" 78" >'+@"
9+':&8;<+I).".%"<+@%'&+I).N"*'$@*+.$%"(.@"(+>>F&.$*.@".$%&."7.@"(.)E"(F/8&*<.@"/8+@"
8)@@+" (." 78" $F*.@@+%F"(." 7.@" >8+&." *'.E+@%.&y5" P+" U."|'>>" F%8+%" '97+:F"(." @." t)@%+>+.&yN"
8)t')&(A<)+")$"<+@%'&+.$" +/;'&%8$%"*'//."-8%&+*O"|).$+>>.M";.)%"&.L.$(+I).&"@'$"
&7." (A<+@%'&+.$`9+':&8;<." .%" (AF*&+L8+$ } 5" 3')%" .$" &./8&I)8$%" 7A+/;'&%8$*." (."





*.%%." >8{'$N" 78" ;&8%+I)." 9+':&8;<+I)." ;.)%" >')&$+&" )$." $')L.77." +$%.&;&F%8%+'$" I)."
7A<+@%'+&."')"78"7+%%F&8%)&."@.)7.@"$.";8&L.$8+.$%";8@"=">8+&.}!5"BA.@%"(A8+77.)&@"7.";&F*.;%."

























I)+" .$:8:." )$" ;&'*.@@)@" (u.E;&.@@+'$" (." 7u.E;F&+.$*."S }} 5" 68$+.7" K.&%8)E" .@%" 7."
;+'$$+.&"(."*.%%."8;;&'*<.}".$"@'*+'7':+.N"/8+@"(.@"$'/9&.)@.@"&F>7.E+'$@".%"F%8%@"(.@"
7+.)E}"'$%"F%F"/.$F@"@)&"78"I).@%+'$N"8)@@+".$"#%87+.}N";.$(8$%"%')%.")$."(F*.$$+.5"
U8" 9+':&8;<+." ;&.$(N" ')" ;7)@" t)@%./.$%" &.;&.$(N" ;+.(" 8)@@+" (8$@" 7." *<8/;"
;@M*<8$87M%+I).5" U8" ;&8%+I)." 9+':&8;<+I)." (." D&.)( } "/.%%8+%" 7A8**.$%" @)&" 78"
@+$:)78&+%F" ;.&@'$$.77." .%" @.@" F$+:/.@" ;@M*<+I).@" .%N" 8+$@+N" ;&+L+7F:+8+%" 7A8;;&'*<."






}y "B'//." 7.@" $8&&8%+'$@" '&87.@" &.*).+77+.@" .%" ;)97+F" .$" #%87+.N" (8$@" )$." ;.&@;.*%+L." <+@%'&+*'`
@'*+'7':+I).N"*<.Y"4+$8)(+".$"C^[C"p7/$&(%&)*"!%0.=0--".80))D*"N";8&"68$+7'"V'$%87(+q".%".$"C^JJ"pG-.;&'=&.
=0%.<%'$%N";8&"e)%'"2.L.77+q5"B.@"%&8L8)E"+$@;+&.$%"(+&.*%./.$%"17>&.('"|+8$'7+'";')&"@'$"@%$0.5(&(%'"$0:.
+*%;%$%<%. 05$*&5%. 0. $*"5&)'"$%. %'.@"-+"="'". pGHHG".%";)+@"GHHJ".%"GHC,qN")$"&.*).+7"(."L+.@"(A.E*.$%&+I).@"
&8*'$%F.@"'&87./.$%".%";)+@"R"%&8$@*&+%.@"S"="78";&./+0&.";.&@'$$.5"
}}"|8@%'$"-+$.8)".%"Z.8$`U')+@"U."|&8$(N"805.,%5$&%*05.=0.<%05N"GHH,"pX0/."F(+%+'$N"C0&.".$"C^^,qN";5",5"




R"2F*+%@" (." L+.5" V'(07.@" .%" F*8&%@"S"v" ?",%0*5. =0. B4;%&$%E/0. 60q$/0--0N" TN" C^]X"v" R"2F*+%@" (." L+." "
#$@%+%)%+'$@"SN"?",%0*5.=0.B4;%&$%E/0.60q$/0--0N"$5"]`^N"C^]["v"R"U8";&8%+I)."()"t')&$87";.&@'$$.75"4$I)m%."SN"









9+':&8;<+I)." (8$@" 7A8$87M@." ;@M*<'7':+I).  ";8@@." ('$*" (8$@" 7.@" 8$$F.@" C^]H"
>'&*F/.$%";8&")$."&.7.*%)&."(."D&.)("*'//."9+':&8;<.".%"*&+%+I)."(."78"9+':&8;<+.5"
b$"8&%+*7."(."2+*<8&("477/8$$!N"="@'$"%')&":&8$("9+':&8;<."()"WW."@+0*7.N".E;7'&."78"



























"f'+&"V8%%<+8@"D+$:.&N"M%&)*"+,%0. 0$.,0*;4'0/$%E/0. :. -05."5+0#$5. 4+%5$4;&-&)%E/05.0$.;4$,&=&-&)%E/05.=0. -".
;4$,&=0.(%&)*"+,%E/0N"C^]T5"
"-8&".E./;7." 7A.$I)m%."@)&" 7.@";8M@8$@"*<+$'+@"/.$F.";8&"B<.$"|)+(+".%"g)"B<)$%8'".%";)97+F".$"
B<+$." .$"GHHT" .%" .$@)+%." %&8()+%" .$" 8$:78+@" .$" GHH[" pt%--. $,0. M&"$. B%'_. $,0.t"$0*:6,0. 8%!0. &!. ?,%'"95.
30"5"'$5q".%".$">&8${8+@".$"GHHJ"p"805.+"T5"'5.#,%'&%5."/^&/*=9,/%.:.$*&%5."''405.=90'E/Z$0."/.#/*.=0.-".?,%'0q5"
"P)&"*.%"8@;.*%N"L'+&"78"&.*':$+%+'$"(."P%.+$"i8):'/"l7@.$"pR"U8"9+':&8>+8"$.778"*&+%+*8"7.%%.&8&+8"SN"(8$@"
V.$.:<.77+".%"V'*<+"GHHH"?"]`CTq5"6A8;&0@"|):7+.7/+$.%%+" 78"*&+%+I)." 7+%%F&8+&."F%8+%" 78"@.)7."&8+@'$"I)+"
o"
+$%.$%+'$@";'7+%+I).@N"<+@%'&+':&8;<+I).@"')".@%<F%+I).@N"/8+@" @." *'$>+:)&." %')t')&@"
*'//.")$."&.*<.&*<."="/.%%&.".$";78*."8L.*"&+:).)&".%"@.$@+9+7+%F5""




(." 7A+$%&'@;.*%+'$" ()" 9+':&8;<. ! ".%" *8)@." 78" *'$L+*%+'$" I)." >+$87./.$%N" %')%."
9+':&8;<+."$A.@%"I)A)$."%.$%8%+L."(A8)%'9+':&8;<+.5"B.%%."+(F.N"8@@.Y"&F@+@%8$%.".$*'&."






I)u)$." ;8@@+'$" 7.@" 8$+/.5" 6.@" &F*+%@" @)9t.*%+>@N" =" /+77." 7+.).@" (." 78" 9+':&8;<+."
%&8(+%+'$$.77.@5"U.@")$@".%"7.@"8)%&.@"?"7u8)%.)&".%"@'$"<F&'@"@.*&.%N"7.";.+$%&.".%"@'$"

















7." ;8&'7." (+" 3<+98)(.%N" *+'0" R"&'/8$Y'"S"S" pR"B'@8" *." $." >8&.//'" (+" )$" D&+.(&+*<" e+.%Y@*<."
+//8:+$8&+'"aA"SN"B%);"N"C^]TN";5"CC[`C,G5"B+%8%+'$";5"CGGq5"
y"






*'$%+:)@" p9+':&8;<+.@N" R"7+L&.@" (." >8/+77.@"SN" /F/'+&.@N" t')&$8)E" +$%+/.@q" I)+" @'$%"




%.$)" I)." 78" L+." &8*'$%F." .@%" *.77." (." 7A8)%.)&" 7)+`/m/." .%" $'$" (A)$" %+.&@N"
7u8)%'9+':&8;<+.".@%".$">8+%")$"*8@";8&%+*)7+.&"(."9+':&8;<+.N"8L.*"78I).77.".77.";8&%8:."
8)@@+" )$." F$'$*+8%+'$" &F%&'@;.*%+L." .%" )$+%8+&.5" P+"('$*" 7A8(t.*%+L." R"9+':&8;<+I)."S"
;.)%"@."&F>F&.&"="%')%.@"7.@"(.)E">'&/.@N"(8$@"*."%&8L8+7"+7"@."&F>0&.&8"%')t')&@"=")$."
<F%F&'`9+':&8;<+.5"
4$" %')%" *8@N" 78"9+':&8;<+.";'@@0(."8L8$%" %')%")$.":.$0@." .%")$." %&8(+%+'$"I)+"
(+>>0&.$%"(."7u8)%'9+':&8;<+.".%";')&"*.%%."&8+@'$"'$"$.";.)%";8@"(+&."I)."7.@"9+'>+*%+'$@"
*'$%./;'&8+$.@"@'+.$%"%')t')&@"p')";')&"78";7);8&%q"(.@"R"8)%'9+':&8;<+.@"(u8)%&)+"S5"
1)" *'$%&8+&.N" +7" .@%" $F*.@@8+&." (." *&+%+I).&" *.%%." &F()*%+'$" .%" *.%" 8;78%+@@./.$%N" .$"
"""""""""""""""""""""""""""""""""""""""""""""""
}"P)&" 7A.$*<.Lm%&./.$%" (.@" (.)E" :.$&.@N" L'+&" 7.@" .@@8+@" (." K'$$8%" pR"4*&+%)&.555" 9+':&8;<+I)." .%')"















6)9+%'" 8$*<." (.7" 7)':'" *'/)$." *<." L.(." $.778" 9+':&8>+8N" @." $'$" ;&';&+'" )$"





@.*'$(." /'+%+F" ()" @+0*7." *'$*.&$." ;&+$*+;87./.$%" 7." &'/8$5" U." &8;;'&%" .$%&." 78"
9+':&8;<+." .%" 7." &'/8$" p8$*+.$"')"/'(.&$.q" .@%" .$I)m%F";8&"$'/9&.)E" *&+%+I).@"?"
(A8+77.)&@N" @A+7" .@%" ;'@@+97." (." &.*'$$8w%&." )$." (+/.$@+'$" 9+':&8;<+I)." 8)@@+" (8$@"
*.&%8+$@"&'/8$@"()"@.+Y+0/.N"(+E`@.;%+0/.N"(+E`<)+%+0/.!".%"()"(+E`$.)L+0/.c"@+0*7.N"
*A.@%" 8L.*" 7.@" &'/8$@" 9+':&8;<+I).@" .%" 7.@" 9+':&8;<+.@" &'/8$*F.@" x" )$." L8:)."




















.$*'&." 7A)@8:." (." 78" 9+':&8;<+." (." 78" ;8&%" (.@" 8)%&.@" >'&/.@" 7+%%F&8+&.@" p@)&%')%" 7."
%<Fd%&.q".%"8&%+@%+I).@"p*+$F/8N";<'%':&8;<+.N"98$(."(.@@+$F.N"&8(+'q5"
"""""""""""""""""""""""""""""""""""""""""""""""
















 "P)&" 7." :.$&." (.@" >+7/@" 9+':&8;<+I).@" pI)+" &F8*%+L." )$" :.$&." (Ft=" 8*%+>" (8$@" 7.@" 8$$F.@" C^,HN" ;8&"














-8;8(+/+%&+')" p8&)%#&;%q:. 7'. f+%#. B0"*#,. !&*. 6*/$,N" GHH]qN" /8+@" 7A)@8:." ()" (.@@.+$" 8L.*" )$" 9)%"
9+':&8;<+I).".@%";&F@.$%"8)@@+N";8&".E./;7.N"*<.Y"3)77+'"-.&+*'7+"pG.*%$*"$$%N"GHHG".%"H$$&.5#*%$$&*%N"GHH,q5"
#$%F&.@@8$%" .@%" 8)@@+" 7." ;&'t.%" (A4/&." l&<)$N" I)+" @A.@%" +$@;+&F." (." V8&*.7" P*<Q'9" ;')&" @'$" 7+L&."
:&8;<+I)." 805. @%05. G;")%'"%*05N" GHC,5" -')&" )$" 8;.&{)" ()" ;<F$'/0$." L'+&" 7A.@@8+" (A47+@8" K&+**'"?"
R"K+':&8>+.">+$Y+'$87+"%&8"&8**'$%'".">)/.%%'?"1&$'"K.&%+$8"."P%F;<8$."U.L877'+@"SN"(8$@"G-.*&;"'N&.!*"'#050.
#&'$0;+&*"'0&.OabdwecwwbPN"8"*)&8"(+"47+@8"K&+**'N">/&<".?&**0'$0N"X[N"GHH^N"$5"CTTN";5"GT,`G[,q5""




(+@*')&@" p>+*%+'$$.7" .%" $'$`>+*%+'$$.7N" 8&%+@%+I)." .%" @*+.$%+>+I).q" 8L.*" (.@" +$%.$%+'$@"
*78+&.@"(A.$I)m%."<.&/F$.)%+I)."(."7Am%&."<)/8+$N".%"@')L.$%"="%&8L.&@")$.")%+7+@8%+'$"
(.@" @')&*.@" .%"(.@" %&8*.@"(." %M;."<+@%'&+':&8;<+I)." .%")$." ./;8%<+." .%")$"(F@+&"(."
;&'t.*%+'$".$L.&@" 7."9+':&8;<+F"I)+" 7.@"&8;;&'*<.@"(.@"8)%'9+':&8;<+.@5"";8&%+&"(."
%')%.@" *.@" /8$+>.@%8%+'$@" (+>>F&.$%.@" ()" 9+':&8;<+I).N" 78" *&+%+I)." 7+%%F&8+&." .$" 8"
&.*'$$)"78"$8%)&."*'/;'@+%."p.@@8M+@%+I).".%"7+%%F&8+&.q".%"7.@"(+>>+*)7%F@"(u+$%.&;&F%8%+'$"
I)+" .$" (F*')7.$%! 5" B.%%." <F%F&':F$F+%F" (.@" /'(87+%F@" (+@*)&@+L.@" .%" (.@" 78$:8:.@"




+/8:+$8+&."S5" BA.@%" ;&F*+@F/.$%" (8$@" *.%%." +$%.$%+'$" *&F8%+L." I)." 78" 9+'>+*%+'$"












































;&+/." @)&%')%" (.@" 9+':&8;<+.@" ;&+$*+;87./.$%" >8*%).77.@" .%" $'$" :F$F&+I)./.$%"
&'/8$.@I).@"')"7+%%F&8+&.@5"4$";7)@N"7.@"9+':&8;<+.@"@'$%";8&/+"7.@":.$&.@"F(+%'&+8)E"
7.@";7)@"L.$()@"(8$@"7Al**+(.$%".%"@8$@"(')%."7.@";7)@"L.$()@"(."78"*8%F:'&+."R"$'$`
>+*%+'$"S5"B'//.$%" >8+&."('$*";')&"(F*&+&." .%" 8$87M@.&")$" *<8/;"I)+" *'/;%.")$" @+"
:&8$("$'/9&."(."%.E%.@"(+L.&@".%"@')L.$%"8)"@%8%)%"*'$%&8(+*%'+&."')"8/9+:)"a"#7"$')@"
@./97."%')%"(A89'&("$F*.@@8+&."(AF78&:+&"7."&.:8&("="78"@+%)8%+'$"7+%%F&8+&.":7'987."(8$@"
78I).77." $')@" $')@" %&')L'$@" (.;)+@" I).7I).@" (F*.$$+.@" 8>+$" (AM" &.*'$$8+%&." )$"
;<F$'/0$.";&F*+@5"
B.@"(.&$+0&.@" 8$$F.@"$')@" .$%.$('$@"(.";7)@" .$";7)@" @')L.$%";8&7.&N"(8$@" 7."






)$"R"&+%'&$'"8778" &.87%="Sc"(."78";8&%"(."78"7+%%F&8%)&.qN"/8+@"F:87./.$%"@)&" 7." >8+%"I)."
*.%%."/m/."F;'I)."&.@@./97."(.";7)@".$";7)@"=")$.">+*%+'$N"=")$"@*F$8&+'"*'$@%&)+%"'s"














+$%.&8*%+'$5" 68$@" 7." ('/8+$." ;)&./.$%" 7+%%F&8+&.N" 7." (F98%" @)&" 7.@" F*&+%)&.@" $'$"
>+*%+'$$.77.@"8"*'//.$*F"+7"M"8"*+$I)8$%."8$@"@.)7./.$%oN"/8+@"(8$@"*.%%.";F&+'(."+7"8"
(Ft=";&'()+%")$."&./8&I)897."@F&+."(."&F>7.E+'$@"@uF%.$(8$%"="%')@"7.@"('/8+$.@"(."78"
*'$$8+@@8$*.5" 6A89'&(" 78" ;<+7'@';<+." ()" 78$:8:." .%" (." 78" 7+$:)+@%+I).N" ;)+@" 78"
"""""""""""""""""""""""""""""""""""""""""""""""







;@M*<'7':+." .%" 78" @'*+'7':+.N" 7u8$%<&';'7':+." .%" 78" ;'7+%+I)."?" 8)*)$." 8;;&'*<."
F;+@%F/'7':+I)."(."78"&F87+%F"$u.@%"&.@%F."+$.E;7'&F.y5"
B.@" ;&8%+I).@" $8&&8%+L.@" :8:$.$%" (." ;7)@" .$" ;7)@" (." ;'+(@" (8$@" )$" *<8/;"
7+%%F&8+&." I)+N" 9+.$" I)." *<8'%+I)." .%" (+>>+*+7." =" 7+&.N" /'$%&." )$" @.)7" L.*%.)&" %.E%).7"
&.*'$$8+@@897."?"78"%.$(8$*."=".E;F&+/.$%.&"(.@"@'7)%+'$@"7'+$%8+$.@"()"&'/8$"&F87+@%."




(.@" (+@;'@+%+>@" )@F@" %.7@" I).N" =" 7u.E%&m/.N" )$." 8)%'9+':&8;<+." ;78%." ')" 78" L'+E"
'/$+@*+.$%." ()" &'/8$N" >8L'&+@." ;8&" *'$@FI).$%" 7.)&" (+@%'&@+'$5" P+" 7A'$" ;.)%"
&8+@'$$897./.$%"8>>+&/.&"I)."7."'0U.^&/*'"-%5;".%"7."'&'!%#$%&'.'&<0-"@'$%"7.@";&./+0&.@"
>8/+77.@" %.E%).77.@" 8)EI).77.@" @." &F>F&.&" 8>+$" (AF*78+&.&" 78" Y'$." L8@%." .%" @')L.$%"
+$.E;7'&F."I)+"@F;8&.")$"&'/8$N".E./;7."(.">+*%+'$";)&.N"(A)$"&F*+%">8*%).7N"+7".@%"%')%"
(."/m/." FL+(.$%" I)." 78" @+$:)78&+%F" (." *.&%8+$@" %.E%.@" *'$%./;'&8+$@" .@%" (+>>+*+7." ="
;.&*.L'+&"@8$@")$."&.*<.&*<."%<F'&+I).".%";'F%+I)."8;;&'>'$(+.5"
6)"&.;'&%8:."$8&&8%+>".%"(.@"8)%&.@">'&/.@"(."$8&&8%+'$"98@F.@"@)&")$.".$I)m%."
t')&$87+@%+I).N" $')@" @'//.@" ;8&L.$)@" =" 78";&'()*%+'$" (." %.E%.@" I)+"/'$%&.$%" )$."
+$%.$%+'$$87+%F" $'$" @.)7./.$%" $8&&8%+L." /8+@" 8)@@+" &'/8$.@I)." .%" @)&%')%" )$."





y"UA<+@%'+&." ()" (F98%" *&+%+I)." @)&" 7." @%8%)%" (." 78" >+*%+'$" .%" @)&" @'$" +$%.&8*%+'$" 8L.*" 7." (+@*')&@" $'$`
>+*%+'$$.7".@%"/8&I)F.";8&"I)8%&."')L&8:.@">'$(8/.$%8)E"?"Cq"R"3<."7':+*87"@%8%)@"'>">+*%+'$87"(+@*')&@."S"






8%M;+I).5" U." ;&'*.@@)@" (." >+*%+'$$87+@8%+'$" (AFLF$./.$%@" .%" (." ;.&@'$$.@" &F.77.@"
;&'()+%" x" (8$@" 7.@" *8@" 7.@" ;7)@" &F)@@+@" x" (.@" %.E%.@" I)+N" $." ;.&(8$%" ;8@" 7.@"
*8&8*%F&+@%+I).@";8&%+*)7+0&.@"(."78">+*%+'$".%"(." 78"$'$`>+*%+'$N"*'$@%+%).$%"(.@"'9t.%@"
*'$@%&)+%@"(." >8{'$" @+$:)7+0&." 8)EI).7@"$')@";')L'$@"('$$.&" 7."$'/"(." !"#$%&'5" U."
;<F$'/0$." (." 78" 9+'>+*%+'$" ('+%" m%&." $F*.@@8+&./.$%" .$*8(&F" (8$@" *." (+@*')&@"?"
7A+$%F&m%" ;')&" 78" L+." (A)$" <'//." <+@%'&+I)." L8" (." ;8+&" 8L.*" 7A'9@.@@+'$" ;')&"
7A.$&.:+@%&./.$%" (.@" FLF$./.$%@" ()" &F.7" p*." I)." K8&%<.@" 8;;.78+%" 7."R";&+L+70:." (."
7A.E+@%.$*."S"pC^[J"?"CTTq"I)."78"7+%%F&8%)&.".%"7.@"8)%&.@">'&/.@"8&%+@%+I).@"'$%"(FL.7';;F"
(8$@"7."(./+`@+0*7."(.&$+.&5"
1>+$" (A89'&(.&" 78" (.@*&+;%+'$" (." *." %M;." (AF*&+%)&.@" +7" .@%" $F*.@@8+&." (." 7.@"
*'$*.L'+&"*'//."7."&F@)7%8%"()"*&'+@./.$%"(."(.)E"*<./+$@"I)+"$'&/87./.$%"&.@%.$%"
;8&87707.@"/8+@";.)L.$%";8&>'+@"@A.$%&./m7.&5"U."(.&$+.&"')L&8:."(."D&8${'+@"U8L'*8%N"
1"%$. 0$.1%#$%&'}"L+@."=" &.*'$@%+%).&")$." >&'$%+0&."I)+"(.";7)@+.)&@";8&%@".@%"*'$@+(F&F."
*'//." (F@'&/8+@" >&8$*<+.5" P.7'$" *.%%." ;.&@;.*%+L.N" +7" $AM" 8)&8+%" (8$@" 7." *<8/;"
7+%%F&8+&." *'$%./;'&8+$" 8)*)$." (+@%+$*%+'$" ;'@@+97." .$%&." 7.@" %.E%.@" &.7.L8$%" ()"
('/8+$."(.@">8+%@".%"*.)E"&.7.L8$%"()"('/8+$."(.@">+*%+'$@N"t)@%./.$%";8&*."I)A+7"@.&8+%"
%')%"@+/;7./.$%"+/;'@@+97."(."(+@%+$:).&">8+%@".%">+*%+'$@5"U8L'*8%"*'$%&8@%.">'&%./.$%"
*." ;8$>+*%+'$$87+@/." (." /8%&+*." ;'@%@%&)*%)&87+@%.N" 8+$@+" I)." 78" R"L)7:8%." +@@)." ()"
%')&$8$%" *':$+%+>" I)+" >8+%" (." 7um%&." <)/8+$" )$" &F*.;%8*7." .%" )$" (+@;.$@8%.)&" (."
>+*%+'$@"S"p;5"C,q"*8&N".$";'@%)78$%")$." +$(+@%+$*%+'$"(.";&+$*+;.".$%&." 7." >8*%).7".%" 7."
>+*%+'$$.7N" +7" $A.@%" ;7)@" *8;897." (." *'/;&.$(&." 7.@" R".$t.)E" ;'7+%+I).@N"
8$%<&';'7':+I).@N" *)7%)&.7@N" <+@%'&+I).@N" 7F:8)EN" ;'7+%+I).@N" ;@M*<'7':+I).@" .%"











(.)E" @.$@" .%"I)." *.@" R"*<./+$@"S" 89')%+@@.$%" ="(.@"')L&8:.@"<M9&+(.@" %.7@"I).N";8&"
.E./;7.N"7.@"9+'>+*%+'$@5"
B'//."7."(+%"|F&8&("K&.MN"
U8" *&+%+I)." ()" (.&$+.&" I)8&%" ()" @+0*7." 8" 89')%+" =" 78" *'$*7)@+'$"I)A+7" .E+@%." )$."
+$%.&8*%+'$N" )$." ;.&/F89+7+%F" p;8&" ./;&)$%@N" F*<8$:.@" &F*+;&'I).@N" @+/)78%+'$N"
+/9&+*8%+'$N".%*5q"(."(+L.&@";&'*F(F@"/+@".$"z)L&.";8&"7A)$".%"7A8)%&."%M;."(."&F*+%"
"
B." I)+" @." &FL07." $F*.@@8+&." .@%" ('$*" )$." +$%.&&':8%+'$" R"@)&" 78" >8{'$" ('$%" &F*+%@"
>+*%+'$$.7@".%"&F*+%">8*%).7@"@."*'/;'&%.$%"="7AF:8&("(."7A<+@%'+&."I)A+7@"&8;;'&%.$%".%"@)&"
7.@" +$%.&>F&.$*.@"I)A+7@";.)L.$%";&F@.$%.&"S"?"(A)$" *%F" +7" >8)%" R"&.$(&." *'/;%."(." 78"
>8{'$" ('$%" 7.@" >8+%@" &F.7@" @'$%" >+*%+'$$87+@F@"SN" (." 7A8)%&." (." R"*'$@+(F&.&" *'//.$%"
>'$*%+'$$.$%" 7.@" (+L.&@" &F:+/.@" ()" &F*+%" .%" *'//.$%" +7@" ;.)L.$%" @A+$>7).$*.&N"






V8+@" 8L8$%" (." L'+&" *'//.$%" *.@" F*<8$:.@" @." (F&')7.$%N" +7" .@%" $F*.@@8+&." (."
*'/;&.$(&." I).7@" @'$%" 7.@" F7F/.$%@" ;&+/8+&.@" (." 7u<M9&+(8%+'$N" *A.@%`=`(+&." *." I)."
"""""""""""""""""""""""""""""""""""""""""""""""
 "B'//." 7." &8;;.77." -8L.7N" R" +7" .E+@%." (.)E" /8$+0&.@" (." *'$*.L'+&" 7.@" (+@%+$*%+'$@" +$%)+%+L./.$%"
FL+(.$%@N"%.77.@";8&".E./;7.""*.77."I)+"%&8*.N".$"7+%%F&8%)&.N"78">&'$%+0&.".$%&.">+*%+'$".%"$'$`>+*%+'$"S5"






$')@" .$%.$('$@" ;8&" $'$`>+*%+'$" .%" ('$*" ;8&" >+*%+'$5" #7" .@%" FL+(.$%" I)." *.@" *'$*.;%@"
:F$F&8)E"x"/8+@"*'<F&.$%@"*8&"+$%)+%+>@N"*'//."$')@"7u8L'$@"(+%"x"$."@'$%";8@"&+:+(.@"?"
*.;.$(8$%N" )$+I)./.$%" .$" @." &F>F&8$%" 8)E" /8*&'`*8%F:'&+.@" (." >+*%+'$" .%" (." $'$`
>+*%+'$N"+7".@%";'@@+97."(."@8+@+&"7.@"(+>>F&.$*.@"p(."$8%)&.N"(.:&F"')"+$%.$%+'$q"I)."*.@"











-8&" *'$@FI).$%N" +7" .@%";'@@+97."(." *78@@.&" @')@")$."/m/."*8%F:'&+." x" *.77."(.@"
&F*+%@" >8*%).7@" ')" (." (+*%+'$" x" (.@" %.E%.@" I)+" '$%" ;8&" .E./;7." *'//." *8&8*%0&."
;&F('/+$8$%"7."@*+.$%+>+I).N"7A.@@8M+@%+I).N"7A<+@%'&+I).N"7."t)(+*+8+&.N"7."t')&$87+@%+I).N"









(8$@" 7." *8$'$" *&+%+I).5" 4$" *'$@FI).$*.N" 7." (F98%" *'$@%&)+%" 8)%')&" (.@" $')L.77.@" F*&+%)&.@"
*'$%./;'&8+$.@" p*+%'$@" ;8&" .E./;7." P%.>8$+8" 2+**+8&(+N" \-%. "*$%!%#%. =0--". '&'e!%#$%&'N" GHCCN" .%" i8$$8"
P.&O'Q@O8N" 1%'N%&'0Q. #*&'"#"Q. *0"-$JI. B#";(%Q. %'$*0##%. 0. +*&5+0$$%<0. '0--". '"**"$%<". %$"-%"'". #&'$0;+&*"'0"N"
GHCCqN"9+.$"I)."&+*<.".%"L8@%.N".@%"(F;')&L)"(A)$"*8(&."%<F'&+I)."="78"<8)%.)&"(."78"%d*<.5"
"Z.8$`V8&+." P*<8.>>.&N" R"D+*%+'$87" L@5" D8*%)87" e8&&8%+'$"SN" (8$@" -.%.&" i<$" .%" 875" p.(5qN"r"'=(&&_. &!.
>"**"$&-&)TN"K.&7+$N"g87%.&"6."|&)M%.&N"GHH^N";5"^]`CCTN"*+%8%+'$";5"CHH5"
}"
R"(." >8+&." &F>F&.$*." =" (.@" +$(+L+()@" 8M8$%" LF*)" =" )$." ;F&+'(." <+@%'&+I)." (." $'%&."
/'$(."8*%).7"S!".%"('$*"(."L')7'+&"R"&.@%+%).&"(.@">8+%@"@AF%8$%";&'()+%"&F.77./.$%N"(.@"
>8+%@"LF&+(+I).@""(.@">8+%@"/8%F&+.7@N"&.;'@8$%"@)&"(.@"+$(+*.@";&'98$%@".%"t)@%+>+F@N"






















+*+" /m/." 9&+0L./.$% !y "?" $')@" ;')L'$@" *.;.$(8$%" &8;;.7.&" I)A+7" *')L&." (+L.&@.@"
"""""""""""""""""""""""""""""""""""""""""""""""
!"P+/'$"D')&$+.&N"R"U8":.$0@."(."78"9+':&8;<+.">+*%+'$$.77."@.7'$"78"%<F'&+."(.@"8*%.@"(."(+@*')&@"SN"(8$@"




















(." %M;."<+@%'&+I).N".@@8M+@%+I)."')" 7M&+I).q".%"(."R"&F*+%"S" p.$"*."@.$@"&.70L.$%"(." 78"
>+*%+'$" %')%."z)L&." (." $8%)&." $8&&8%+L.q5" 4$" &F87+%FN" @+" 7.@" ;&';&+F%F@"()" &F*+%" .%"(."
7+%%F&8%)&." ;.)L.$%" @." &.*');.&" =" *.77." (." 78" >+*%+'$" (8$@" *.&%8+$@" %.E%.@N" .77.@"
$u+$%.&L+.$$.$%";8@"$F*.@@8+&./.$%".$"/m/."%./;@5"
-')&"%&')L.&"(.@"I)87+%F@"I)+"78"&.$(.$%")$+I).".%"(+@%+$*%.N"+7".@%"$F*.@@8+&."@.7'$"
B'<$"(." *'$*.L'+&" 78"$'%+'$"(."R" >+*%+'$"S"(A)$."/8$+0&." F%&'+%."?" $'$" *'//.")$."
"""""""""""""""""""""""""""""""""""""""""""""""























V8+@" .@%`+7" ;'@@+97." (u+@'7.&" 7.@" ;&+$*+;87.@" *8&8*%F&+@%+I).@" ()" (+@*')&@"
>+*%+'$$.7"a" 4%" @+" ')+N" 7.@I).77.@"a" P+" P.8&7." *&'M8+%" I)u+7" $uM" 8L8+%" ;8@" (."/'M.$" (."
(+@%+$:).&N"=";8&%+&"()"%.E%.N")$"&F*+%">+*%+'$$.7"(A)$"$'$">+*%+'$$.7N"B'<$".@%";')&%8$%"
*'$L8+$*)."I)u+7".@%";'@@+97."(A+(.$%+>+.&"(.@"5%)'+&5$5.&!. !%#$%&'"-%$Tc!N"*A.@%`=`(+&."(.@"
/8&I).@" %.E%).77.@" (." %M;." :&8//8%+*'`@M$%8*%+I)." (F@+:$8$%" )$" &F*+%" *'//."
>+*%+'$$.75" U." ;&./+.& cc "p.%" ;7)@" +/;'&%8$%q" /8&I).)&" (." >+*%+'$$87+%F" .@%" )$."
;&F@.$%8%+'$"(."78"L+."+$%F&+.)&."p%''0*.-%!0q"(.@";.&@'$$8:.@"%.77."I)A8)*)$"$8&&8%.)&"
$'$`>+*%+'$$.7"$."@8)&8+%"7.">8+&.N"*A.@%`=`(+&.".$"%8$%"I)."@)t.%@".%"$'$"'9t.%@co5"U'&@I)."
7." $8&&8%.)&N" =" %&8L.&@" (.@" @%&8%F:+.@" :&8//8%+*87.@" .%" @M$%8*%+I).@N" @." ;&';'@." (."
"""""""""""""""""""""""""""""""""""""""""""""""















p*u.@%`=`(+&." I)u+7" $uM" 8" 8)*)$." ;&';&+F%F" %.E%).77." *8;897." (A+(.$%+>+.&" )$" %.E%." *'//." )$." >+*%+'$q"
+77)@%&.";7)%%"7."*'$%&8+&.N"*8&"7."$8&&8%.)&";&')L."I)u+7"*'$$8w%"@'$";.&@'$$8:."R"+$"8"/8$$.&"$'"&.87"
;.&@'$"*8$"9."O$'Q$"%'"8"&.87"@;.8O.&" p;5"CCJq5"68$@"@'$".@@8+";&F*F(.$%N".%" %')%"8)@@+" >'$(8/.$%87"
p6*"'5+"*0'$.K%'=5:.>"**"$%<0.K&=05.!&*.3*050'$%').?&'5#%&/5'055.%'.1%#$%&'N"C^J]qN"B'<$"8L8+%"F789'&F")$."
%M;'7':+."(.@"&.;&F@.$%8%+'$@"(."78"*'$@*+.$*."(8$@"78">+*%+'$N"$'//8$%".%"(F>+$+@@8$%"%&'+@"%.*<$+I).@"
(."98@.?" Cq" 7.";@M*<'`&F*+%" p+5T#,&e'"**"$%&'q"(F@+:$." 7."(+@*')&@"()"$8&&8%.)&" @)&" 78" *'$@*+.$*."(u)$"
;.&@'$$8:.v"Gq"7."/'$'7':)."&8;;'&%F"pE/&$0=.;&'&-&)/0q"(F@+:$."7."(+@*')&@"/.$%87"(u)$";.&@'$$8:.v"





&8;;'&%.&" *." I)." 7.@" ;.&@'$$8:.@" ;.$@.$%N" +7" &F87+@." )$." 8*%+'$" I)." 7." $8&&8%.)&"
&F>F&.$%+.7N".$"%<F'&+.N"$.";')&&8+%">8+&.5"Bu.@%"="%&8L.&@"78"*8%F:'&+."$8&&8%'7':+I)."()"





8)&8+%" ;8&" .E./;7." ;)" >8+&." ')" ;.$@.&" %.7" ')" %.7"/'/.$%5" B.;.$(8$%N" 7.@" %&8+%@" (."
>+*%+'$$87+%F"p')"(.">8*%)87+%Fq"x"I)+";.)L.$%"m%&."(AH&(&."$8&&8%'7':+I).N"%<F/8%+I).N"













cy "U." R"/'(."S" pF%)(+F" ;8&" |.$.%%." (8$@"2%5#&/*5. =/. *4#%$N" C^JGN" ;5" C],`GGTq" *'$*.&$." 7.@" (.:&F@" (."
7A+$>'&/8%+'$" $8&&8%+L.N" *A.@%`=`(+&." 7." *<'+E"()" $+L.8)" (."(F%8+7" .%"(." 78" ;.&@;.*%+L."(A)$" &F*+%5" -8&"
*'$@FI).$%"R"7."/'(." .@%" 9+.$" .$";&+$*+;." ")$" &FLF78%.)&"()" *8&8*%0&." >8*%).7" ')" >+*%+'$$.7"(A)$"
&F*+%"S"p|.&8&("|.$.%%.N"1%#$%&'.0$.2%#$%&'N"C^^CN";5"CX,q5"
c}"P+N"*'//."7."&8;;.77."-.77+YY+N"R"+$"/+@)&8"L8&+89+7."78"7.%%.&8%)&8">8"@./;&."+"*'$%+"*'$"*+r"*<."$'$"0"








.$I)m%.@" @'*+87.@N" &F*+%@" (." 7'$:).@" ;F&+'(.@" <+@%'&+I).@ c N" 8)%'>+*%+'$@c 5" Bu.@%" 7."
/')L./.$%" ()" '0U. ^&/*'"-%5;" I)+" (8$@" 7.@" 8$$F.@" C^[H" 8)E" \%8%@`b$+@" /'(+>+."
(F>+$+%+L./.$%" 7." ;8&8(+:/." (uF$'$*+8%+'$" ()" &F.75" U.@" &.;'&%.&@" (F*')L&.$%" (.)E"
8@;.*%@" >'$(8/.$%8)E!?" 7." &F*+%" (.@" >8+%@" &F.7@" $." ;.)%" ;8@" F*<8;;.&" =" 78" ;8&%+87+%F"
@)9t.*%+L."()"&.:8&("()"$8&&8%.)&".%N";8&"*'$@FI).$%N" 7."$8&&8%.)&"$u.@%";7)@":8&8$%"
(u8)*)$."LF&+%F"R"'9t.*%+L."S5"-')&"@8+@+&"7.@"$)8$*.@".%"7.@"+/;7+*8%+'$@"(u)$">8+%"(+L.&@N"






(.@" >8+%@" &F.7@" .%" ('$*" LF&+>+897.@N" I)+" (F;.+$%" (.@" ;.&@'$$8:.@" <+@%'&+I).@" %')%" .$"
)%+7+@8$%" (.@" *'$L.&@8%+'$@" +$L.$%F.@" .%" (.@" %.*<$+I).@" (." $8&&8%+'$" %M;+I).@"(." 78"
"""""""""""""""""""""""""""""""""""""""""""""""
c"P)&"*."%<0/."L'+&."$'%8//.$%"Z.8$"V'7+$'" pR"i+@%'+&.N" &'/8$N">'&/.@" +$%.&/F(+8+&.@"SN"K05/*0N"CN"
t)+$N";5"X^`JXq".%"V8&%8"B+*<'*O8" pf'$*0. -".'&/<0--0.,%5$&%*0. 0$. -0.'&/<0"/.*&;"'.,%5$&*%E/0I.A4%'<0'$%&'5Q.
*0-0#$/*05Q.4#*%$/*05N"GHHJq5"
c"" 78" >+$"(.@"8$$F.@"C^JHN" 7uF*&+L8+$"P.&:."6')9&'L@OM"F*&+%")$"&'/8$"8)%'9+':&8;<+I).N"1%-5N"I)A+7"
I)87+>+."(."R"8)%'>+*%+'$"S5"U."$F'7':+@/."@.&%"="/'$%&.&"7."*8&8*%0&."*'$%&8(+*%'+&."(u)$."$8&&8%+'$"I)+"
@." >'$(." @)&" )$." +(.$%+%F" .E;7+*+%." .$%&." 7u8)%.)&N" 7." $8&&8%.)&" .%" 7." ;&'%8:'$+@%." p*'//." %')%."
8)%'9+':&8;<+.qN" .%" I)+" ;')&%8$%" ./;7'+." (.@" @%&8%F:+.@N" %.E%).77.@" .%" ;8&8`%.E%).77.@N" .E;7+*+%./.$%"





L&8+@./97897." I)+" ;.&/.%N" =" %&8L.&@" 7A8)%'`8$87M@.N" (." @'$(.&" .%" (." *'/;&.$(&." )$." &F87+%F"













%.E%." *<.>" (Az)L&." ()" $')L.8)" :.$&.5" 4$" &F87+%FN" 7.@" /'(87+%F@" ;'@@+97.@" (." *."
*&'+@./.$%" @'$%" $'/9&.)@.@N" .%" *<8*)$." '>>&." (.@" ;'%.$%+87+%F@" $')L.77.@" .%"
+$8%%.$().@"8)"&F*+%"(." >+*%+'$".%"8)"&F*+%" >8*%).7o!5"";8&%+&"(.@"@)**0@"(."B8;'%.".%"





8+%" ;7)%%" FL'7)F" t)@I)A=" (.L.$+&" *." I)u'$" 8;;.77." 8)t')&(u<)+" -%$0*"*T. '&'!%#$%&'oc N"




(.@" +$>'&/8%+'$@" =" 78" /8$+0&." (A)$" &.;'&%.&N" /8+@" (." *'$>'$(&." x" (." /8$+0&."
;&':&8//8%+I)."x"78"7.*%)&."8>+$"(u./;m*<.&")$."&.*'$@%&)*%+'$";)&./.$%">8*%).77.5"









1+$@+N" +7" .@%" ;&'9897." I)."H+0*"#%W'.K"5"#*0" (." 7u1&:.$%+$" 2'('7>'"g87@<N" ;)97+F" .$" C^XJN" @'+%" )$"
.E./;7."%&0@";&F*'*."(u)$"&'/8$"(."$'$`>+*%+'$"*'$@*+.$%".%"&.;&F@.$%."7AF*&+%">'$(8%.)&"(u)$"*')&8$%"





" @*8L8&." $.77." 8%/'@>.&." ." $.+" ;.&@'$8::+" *'$" +7" &+*'&@'" 877." @%&8%.:+." (.778"
7.%%.&8%)&8"."*'$"78"&+L.$(+*8Y+'$."(.778"7+9.&%="*'$L.$Y+'$87/.$%."@)'";&+L+7.:+'"Soo5"





@M/9'7+I).N" ;&'()+&." )$" R"+$'7%&8/.$%'" $.77A+$L+@+9+7."S" p;5" [Cq5" B." (F@+&" (."
&.$')L.77./.$%"F%8+%"'97+:F"(."&'/;&."(F>+$+%+L./.$%"8L.*"78"/F%<'(."t')&$87+@%+I).N"
(.L.$)."+$';F&8$%.5"1M8$%";.&()"*'$>+8$*."(8$@"@'$"&7."(."%F/'+$".%"(A.$I)m%.)&N"











6." ;7)@N" *A.@%" @)&%')%" 78" (+/.$@+'$" .E%&8`7+%%F&8+&." p@'*+'7':+I).@N" ;<+7'@';<+I).@N"
;'7+%+I).@q"(." 7u<M9&+(8%+'$"(.@":.$&.@" 7+%%F&8+&.@"I)." 7.@" *<.&*<.)&@" +$%.&&':.$%N" 8)"
(F%&+/.$%"(."78"(+/.$@+'$"$8&&8%+L.".%"%.E%).77."(."*.@"%.E%.@N"t)@I)A=";&F@.$%"+:$'&F."
')"/+$+/+@F.5"B.;.$(8$%N"F%8$%"('$$F"I).";')&"FL87).&"7u.>>+*8*+%F"7'*87.".%":7'987."











1+$@+N" I)A.$%.$('$@`$')@" ;8&" <M9&+(8%+'$"a"e')@" @'//.@" .$" ;&F@.$*." (u)$."
<M9&+(8%+'$"@+"7.@";&'%'*'7.@"(."78">+*%+'$".%"*.)E"(."78"$'$`>+*%+'$"p(."%')%"%M;.q"@'$%"
)%+7+@F@" (8$@" 78" /m/." $8&&8%+'$"v" $'$" @+" 7u'$" (F*78&." @+/;7./.$%" 8L'+&" )%+7+@F"





*8&" +7@" /'$%&.$%" )$" @8)%" I)87+%8%+>" FL+(.$%" ;8&" &8;;'&%" 8)E" %.E%.@" I)." $')@" 8L'$@"
8$87M@F"t)@I)u=";&F@.$%N"$'%8//.$%"*.7)+"(."P*<Q'95"
1>+$" (." @8+@+&" 7AF*8&%" (.@" >'&/.@" 8*%).77.@" (u<M9&+(8%+'$N" (." /'+$@" .$" /'+$@"
+$%F&.@@F.@" 8)" @+/;7." .$&.:+@%&./.$%" .%" (." ;7)@" .$" ;7)@" '9@F(F.@" ;8&" 7u8/9+:)n%F"
+$FL+%897." (." %')%." &FF*&+%)&.N" +7" .@%" $F*.@@8+&." (." LF&+>+.&" (." I).77." /8$+0&." *.@"
@%&8%F:+.@" 7+%%F&8+&.@" .%" *.@" ;&'*.@@)@" (." >+*%+'$$87+@8%+'$" '$%" FL'7)F5" 4$" .>>.%N" 78"
*<&'$+I)."(.@" FLF$./.$%@";.)%" m%&."R"7+%%F&8&+@F."S"(.";7)@+.)&@" >8{'$@"?" .$"(+78%8$%"
)$." @*0$.N" .$"/'(+>+8$%" 7." &.:+@%&." @%M7+@%+I).N" .$" @)@;.$(8$%" 7." &F*+%" =")$"/'/.$%"







>+*%+'$" +/+%." 7.@" >'&/.@" >8*%).77.@" *'//." 7u<+@%'+&.N" 78" *<&'$+I).N" 7." &.;'&%8:." .%" 78"
9+':&8;<+.N" (." 7A8)%&." *.@" >'&/.@" >8*%).77.@" ';0&.$%" (.@" ;&'*F()&.@" (."
>+*%+'$$87+@8%+'$5"B'$@+(F&8$%N"8L.*"178$"-8)7@N"I)."R"7A+(.$%+%F"(."78"*<'@."F*&+%."$A.@%"
;8@" (F>+$+." ;8&" )$." @F&+." (A8%%&+9)%@" /8+@" 9+.$" (." 78" &.78%+'$" 8L.$%)&.)@." I)A.77."

























9+':&8;<+." $u8" :)0&." (." @.$@5" P8" %<F'&+." +/;'&%." +$>+$+/.$%" /'+$@" I)." @8" ;&8%+I).5" Uu8&%" (." 78"





;&8:/8%+I).o"?" @+" *'//."$')@" 7A8;;&.$(" 7." *+$F/8" *A.@%" 9+.$" 7."/'$%8:."I)+"$')@"
>')&$+%" 7." ;&./+.&" .>>.%" (." >+*%+'$o N" (8$@" 7.@" (.&$+0&.@" 8$$F.@N" (8$@" 7." @+77'$" (.@"
&.*<.&*<.@" (." 78" 7':+I)." '$" 8" *'//.$*F" =" ;.$@.&" 78" >+*%+'$$87+%F" *'//." 7A.>>.%" (."
*.&%8+$@" R"';.&8%.)&@"S5"68$@" 78" 7':+I)."/'(87." 7.@" ';F&8%.)&@"(." >+*%+'$$87+%F" @'$%"
*.)E" I)+" $')@" ;.&/.%%.$%" (." *'/;&.$(&." )$." 8@@.&%+'$" *'//." >+*%+'$$.77."?" (." 78"
/m/." /8$+0&." $')@" ;')L'$@" 7+&." *.&%8+$.@" @%&8%F:+.@" (AF*&+%)&.@" *'//." (.@"





B.%%." 8;;&'*<." &F$'L." 7." (+@*')&@" ;'@%@%&)*%)&87+@%." (.@" 8$$F.@" A]H" *8&" .77."
*78&+>+." .%" 8;;&'>'$(+%" 7.@" (M$8/+I).@" *'$*&0%.@" I)+" @A.$*<8+$.$%" (8$@" )$" %.E%." (."
>+*%+'$"="98@.">8*%).77.5"#&8"K&)*."e8(.7".%"#$8"P*<89.&%"'$%"F%F"7.@"(.)E"*&+%+I).@"7.@"
;7)@" 8%%.$%+>@" =" 78" (+/.$@+'$" ;&8:/8%+I)." (." 78" 9+':&8;<+." 7+%%F&8+&.5" 3')%" .$"
@A+$@*&+L8$%"(8$@"7."*')&8$%"()";'@%@%&)*%)&87+@/."pR"%<."L.&M";&'*.@@"'>"Q&+%+$:N"%<."
@<8;+$:"'>">8*%@"+$%'"8"$8&&8%+L.N"&.'&(.&@"%<."7+>."+$"*&.8%+L."Q8M@"Sy!q"e8(.7"*&'w%"I)."







&.%&')LF" *<.Y" -<+7+;;." 1&%+0&.@N" .%" $'%8//.$%" (8$@" 7.@" 9+':&8;<+.@" @%="-Q. -0. $/0/*. =0. !0;;05I. Y'0.
(%&)*"+,%0.5&#%"-0N"GHHC".%"8".<%0.4#*%$0.:.6,4*D50.=0.8%5%0/qN"GHCCN">8+%.@"=";8&%+&"(A)$"8@@./978:."(."%.E%.@"
(."$8%)&.@"(+L.&@.@5"







I)." 78" /F%'$M/+.N" 78" /F%8;<'&.N" 78" @M$.*('I)." .%" 7A+&'$+." I)+" '**);.$%N"
&.@;.*%+L./.$%N" 7.@" >'$*%+'$@" @)+L8$%.@"?" &F()*%+'$N" &.;&F@.$%8%+'$N" +$%F:&8%+'$" .%"
$F:8%+'$"(.@">8+%@"9+':&8;<+I).@5"68$@"@'$"%&8L8+7"@)**.@@+>"pM%&)*"+,T.:.!%#$%&'Q.!"#$."'=.
!&*;N" C^]Tq" e8(.7" 89'&(." (+&.*%./.$%" 78" I).@%+'$" *8;+%87." (." 78" &.*'$@%&)*%+'$"
R"*&F8%+L."S"(A)$."L+.".%"*<.&*<."="(F/'$%&.&"@+".%"*'//.$%"*.%%."*&F8%+L+%F"*'/;&'/.%"
7A8)%<.$%+*+%F"(."78"9+':&8;<+.5"3')%".$"&F8>>+&/8$%")$."8;;&'*<."+@@)."(.@"%<F'&+.@"(."
7AR"./;7'%/.$%"S" (." i8M($"g<+%.ycN" e8(.7" @);.&;'@." 78$:8:.N" $8&&8%+'$" .%" >+*%+'$"
(8$@")$.";.&@;.*%+L.";8$>+*%+'$$87+@%.yo"I)A'$"$.";.)%"I)."*'$%.@%.&5"3')%.>'+@N"+7"8"7."
/F&+%."(."/.%%&."7A8**.$%"@)&"7.@";&8%+I).@".%"7.@".>>.%@"(."7AF*&+%)&."9+':&8;<+I)."?".$"
&.*'$$8+@@8$%" I)." R"$'%" >8*%@N" 9)%" ;&.@.$%8%+'$" '>" %<'@." >8*%@" .@%897+@<" %<." L87)." '>"
9+':&8;<+*87"Q&+%+$:"SN"e8(.7"+(.$%+>+."(8$@"78"*8&8*%F&+@8%+'$"(.@";.&@'$$8:.@".%"(8$@"
7A87%.&$8$*." (." 7.)&" ;'+$%" (." L)." (.)E" /'(87+%F@" 8L.*" 7.@I).77.@" 78" 9+':&8;<+."
@)9L.&%+."78"@+/;7.";&F@.$%8%+'$"()"/8%F&+.7">8*%).7@N".%"I)."$')@";')&&+'$@"I)87+>+.&"
('$*" (A';F&8%.)&@" (." >+*%+'$$87+%F5" P+" ('$*" 78" &F+$L.$%+'$" .@%" =" ;&F>F&.&" =" 78"
&.*'$@%&)*%+'$" pR" %<."9.@%"9+':&8;<+.@"&.`+$L.$%"&8%<.&" %<8$"&.`*'$@%&)*%"SN"C^]T"?"]qN"
*A.@%";')&I)'+"R"%<."&.@;.*%"">'&"%<.">8*%@"('.@"$'%"/.8$"%<.M"*8$$'%"9."87%.&.("%'"
+/;&'L." %<.+&" )$(.&@%8$(+$:"S" p;5" GH^q5" B.%%." +$%)+%+'$" .@%" %&0@" ;.&%+$.$%." ;')&" 7.@"
9+'>+*%+'$@5"













.77." @')7+:$." I)." 78" 9+':&8;<+." .%" 78" *&+%+I)." 9+':&8;<+I)." @'$%" .$" %&8+$" (." :7+@@.&"
;&':&.@@+L./.$%"L.&@"78">+*%+'$"pL'+&"7."$8&&8%+>"')"7."7+%%F&8+&.q".%"I)."7A+/8:+$8%+'$".@%"








+&5$0*%&*%" p*A.@%`=`(+&." =" ;8&%+&" (." 7A)@8:." I)A)$" %.E%." >8+%" ()" (+@*')&@" >+*%+'$$.7" ')"
>8*%).7q" .%" $'$" J. +*%&*%5" B.%%." ;.&@;.*%+L." .@%" 78&:./.$%" ;&8%+I)F." 8)@@+" =" $'@" t')&@"
p@)&%')%".$"#%87+.qN"7'&@I)."7A'$"*'$@+(0&."78"*'$%8/+$8%+'$".$%&."(.)E">'&/.@">+:F.@".%"
<M;'@%8@+F.@" .%" $'$" *'//." (.)E" /'(.@" ()" (+@*')&@" p7." >+*%+'$$.7" .%" 7." >8*%).7q5"
B.;.$(8$%N"P*<89.&%";'@.")$";&'970/."&F.7"7'&@I)."x".$"&.;&.$8$%"78"(+@%+$*%+'$"(."
68L+(" |.&L8+@ y ".$%&." R"@'/.%<+$:" %&)%<>)77M" +$%)+%+L." 8$(" 9'7("S" .%" R"%<." >87@."
+/8:+$8%+L.$.@@" '>" %<." @'&%" '>" L+." &'/8$*F."S" =" 78"V8)&'+@" p;5" [Gq" x" .77." @+:$87." 78"
(+>>F&.$*.".$%&."7A+$%)+%+'$"()"9+':&8;<.N"7A+/8:+$8%+'$"LF&+(+I)."()"&'/8$*+.&".%" 78"
>8)@@."+/8:+$8%+'$"(.@"R"9.77.%&+@%+*"7+L.@"S"pC^]G"?"Cq5"
-')&" &F@)/.&N" 7.@" ;&'*F(F@" .%" 7.@" @%&8%F:+.@" (." >+*%+'$$87+@8%+'$" (A)$" &F*+%"









;8&8w%" t)(+*+.)E" (." @." ;.$*<.&" 8)@@+" .$L.&@" 7.@" ;&'*F(F@" .%" 7.@" @%&8%F:+.@" (."
R"9+':&8;<+@8%+'$"S"(A)$"&F*+%"(.">+*%+'$5"B'//."$')@"7A8L'$@"&./8&I)FN"7."L+$:%+0/."



















(." 78" 9+':&8;<+."?" ;8&" *'$@FI).$%N" (8$@" 7." *<8/;" 9+'>+*%+'$$.7" +7" >8)%" *'$@+(F&.&"


























(." %&8+%@" >'&/.7@N" F$'$*+8%+>@" .%" &<F%'&+I).@" ()" :.$&." 9+':&8;<+I)." I)+" /+/.$%" .%"
(+87':).$%" (." >8{'$"(+87.*%+I)." 8L.*" 7." R":.$&." <+@%'&+':&8;<+I)." (." 78" 9+':&8;<+."
@F&+.)@."S"p;5",H^qN"*A.@%`=`(+&."(.@"F7F/.$%@";&';&.@"=")$"(+@*')&@"$'$`>+*%+'$$.7"I)+"
@A+$@0&.$%"(8$@")$"%.E%.">+*%+'$$.75"





























:F$F87':+." ()" ;.&@'$$8:." ;&+$*+;87N" (F*&+&." 7.@" FL0$./.$%@" (8$@" )$" '&(&."
*<&'$'7':+I)." p.%" ('$*" 7':+I)./.$%" >'$(FqN" &8*'$%.&" (." >8{'$" &F%&'@;.*%+L.N" @'$%"
8)%8$%"(."/'M.$@"I)+";.&/.%%.$%"(."R"9+':&8;<+.&"S")$"&F*+%"(.">+*%+'$5"4E./;78+&."="
*.%"F:8&(".@%"6,0.r&/*5.pC^^^q"(."V+*<8.7"B)$$+$:<8/N")$"&'/8$"=";8&%".$%+0&."/8+@"
I)+" ;.)%" m%&." 7)" 8)@@+" *'//.")$." L8&+8%+'$"9+':&8;<+I)." @)&" 78" >+:)&." (."f+&:+$+8"
g''7>5" U." 7+L&." &8*'$%.N" .$" 87%.&$8$*.N" %&'+@" %&8$*<.@" (." L+." (A8)%8$%" >.//.@" (."
(+>>F&.$%.@" :F$F&8%+'$@N" 7+F.@" (u)$." *.&%8+$." /8$+0&." 8)" &'/8$" K*5I. 2"--&U"T" (."
f+&:+$+8"g''7>"pC^GXq"?"7.@"@+%)8%+'$@"$8&&8%+L.@"(.@";&'%8:'$+@%.@"&.>70%.$%"*.&%8+$.@"(."
*.77.@" LF*).@" ;8&" B78&+@@8" 6877'Q8M"(8$@" 7." &'/8$}c5" U8" ;&./+0&." (." *.@" <+@%'+&.@"
*'/;%." *'//." ;&'%8:'$+@%." 7AF*&+L8+$." /m/."I)+N" .$" C^G,N" .@%" 8)E" ;&+@.@" 8L.*"
"""""""""""""""""""""""""""""""""""""""""""""""








7uF*&+%)&." ()" &'/8$" .%" &.$*'$%&." (.@" ;&'970/.@" (." @8$%F" /.$%87."v" 78" (.)E+0/." @."
(F&')7."="e.Q"'&O".$"GHHCN".%"&8*'$%."78"L+."(A)$.">.//."$'//F."B78&+@@8".%"I)."
@'$"/8&+"8;;.77."R"V&@"6877'Q8M"S";')&"7A<'/'$M/+."8L.*"78";&'%8:'$+@%."()"&'/8$"v"













(./.)&." 7." $8&&8%.)&N" *8&" *A.@%" 7A+$@%8$*." $8&&8%&+*." I)+" :0&." .%" 8$$'$*." %')%.@" 7.@"









I)." ;&'()+%" ()" *&'+@./.$%" .$%&." 78" >+*%+'$" &'/8$.@I)." .%" 7." (+@*')&@" >8*%).7" (." 78"









(."L)." >'&/.7" 78"9+'>+*%+'$"R"&./;7+%")$."*8@."L+(."()"(8/+.&":F$F&+I)."@+%)F."=" 78"





R"9+'>+*%+'$"S" $')@" .$%.$('$@" )$" %.E%." I)+" ;&F@.$%." )$." *'$%8/+$8%+'$" (.@" :.$&.@"
(+@*)&@+>@"(."78"9+':&8;<+.".%"()"&F*+%"(.">+*%+'$"?";8&"*'$@FI).$%N")$"%.E%."(."9+'>+*%+'$"
)%+7+@."="78">'+@"78">'&/.N"78"@%&)*%)&.".%"7.@";&'%'*'7.@"&.;&F@.$%8%+>@"(."78"9+':&8;<+."




























/F/'+&.@N" %&8*.@" (." %')%." $8%)&.q" I)+"/'$%&.$%" 7." *'$%.$)" 9+':&8;<+I)." &F.7" (." 78"
;.&@'$$." ('$%" 78" L+." .@%" &8*'$%F.q" 8+$@+" I)A)$" @M@%0/." (." $'%.@N" 7+@%.@" (." @')&*.@N"
&F>F&.$*.@" 9+97+':&8;<+I).@N" .%*5N" I)+" ./;&)$%F.@" 8)" (+@*')&@" >8*%).7" pt')&$87N"
*'&&.@;'$(8$*.qN"+/+%.$%"7."(+@*')&@"(."7u.@@8+"9+':&8;<+I).".%":F$0&.$%"8+$@+"(.@".>>.%@"
(." $'$`>+*%+'$?" (." I).77." /8$+0&." 78" >+*%+'$" .%" 78" $'$`>+*%+'$" +$%.&8:+@@.$%`.77.@"
*'$*&0%./.$%" (8$@" )$." 9+'>+*%+'$N" *u.@%`=`(+&." =" %&8L.&@" I).7@" $z)(@" %.E%).7@" 78"
;.&>'&/8$*."9+'>+*%+'$$.77."8"7+.)N"$')@"7."L.&&'$@"(8$@"78";8&%+."@)+L8$%.5"
B."I)+"*'/;%."/8+$%.$8$%N"*u.@%"(u8L'+&" +(.$%+>+F".%"(F*&+%")$"R"(+@;'@+%+>"S"I)+"



















%.E%."(8$@" @'$".$@./97." .%" .$";.&/.%")$." &.*'$$8+@@8$*." +$%)+%+L.";8&" @'$" 7.*%.)&5"
B.78"$')@";.&/.%"(uF%)(+.&"7.@"(+L.&@.@">'&/.@"(u<M9&+(8%+'$"@8$@"&+@I).&"(."&.*&F.&"
)$.">&'$%+0&.N"*8&"(F@'&/8+@"'$"&.*'$$8w%"I)."*."I)+";.)%"m%&."&8*'$%F";8&"78">+*%+'$".%"
*."I)+"('+%"m%&." &8;;'&%F" 8L.*"(.@"('*)/.$%@"$." &.$%&.$%";7)@"(8$@"(.)E" @M@%0/.@"
(AF*&+%)&.@"&+:+(./.$%"@F;8&F.@5"U8"*'.E+@%.$*."(.@"<M9&+(8%+'$@"$."$')@";.&/.%";8@"
(A8>>+&/.&" I)A)$" %.E%." .@%" @.)7./.$%" )$." 9+'>+*%+'$N"/8+@" ;.&/.%" %')%" (."/m/."(."
*<'+@+&")$" *&+%0&."(A8;;&'E+/8%+'$"I)+"/'$%&." 78";&'E+/+%F"/8+@" 8)@@+" 78"(+>>F&.$*."
.$%&."(.@"%.E%.@"I)+"'$%"7A8+&"(."@."&.@@./97.&5"













} "cvvv. pGHHTq" (." 2'9.&%'" K'78h'" .%" f/*&+0. ?0'$*"-. pGHHXq" (." g+77+8/" f'77/8$$" @'$%" (.)E" *8@"
.E./;78+&.@5"
!!y"
.%" 8)%'9+':&8;<+I).@" x" $F8$/'+$@" *<8*)$" (." *.@" &F*+%@" /'$%&." )$." <M9&+(8%+'$"
;&F('/+$8$%.5"U.@" &F*+%@" (."2L"/$*05. <%05. E/0. -".;%0''0. pGHHJq.$." @." @%&)*%)&.$%" ;8@"
8)%')&" (.@" L+.@" (.@" ;.&@'$$8:.@" &8*'$%F@" /8+@" 8)%')&@" (." I).7I).@" FLF$./.$%@"




I)." 7." ;&./+.&N" /m/." I)8$(" +7" @." >'*87+@." @)&" )$" ;.&@'$$8:." +7" +$%0:&." (8$@" @8"
$8&&8%+'$"7.@"L+.@"(.";7)@+.)&@";.&@'$$8:.@"x"*A.@%"7."*8@";.&".E./;7."(."%')%."!"#$%&'"





















4$" 9&.>5"r%$-0*" .%"rr,r" @'$%" (.)E" &F*+%@" I)+" L.)7.$%" &8*'$%.&" )$"/'/.$%" (."
7ui+@%'+&."="%&8L.&@"7.@"9+':&8;<+.@"(."7.)&@";&'%8:'$+@%.@N"8778$%"9+.$"8)`(.7="()"&'/8$"
<+@%'&+I)."*78@@+I).5"Uu8&*"$8&&8%+>"(ur%$-0*"L8"()"GH"8L&+7"C]]^"="/8+"C^TX".%"*'n$*+(."










;8&8*<)%+@%.@" (." 78" 2F@+@%8$*.N" Z'Y.>" |89 ON" P7'L8I).N" .%" Z8$" j)9+kN" 3*<0I).N" ="
8@@8@@+$.&" 2.+$<8&("i.M(&+*<N" *<.>" (." 78" |.@%8;'" .%" ;78$+>+*8%.)&" (." 78" R"P'7)%+'$"
>+$87."S5"U."7+L&.".@%"('$*"="78">'+@")$."&.*'$@%&)*%+'$"<+@%'&+I).".%"9+':&8;<+I)."?" 7."
;&'%8:'$+@%.".@%"7."*'7789'&8%.)&"7.";7)@";&'*<."(Ai.+$&+*<"i+//7.&"pR"ii<i"S"@'$%"
7.@" +$+%+87.@" (." 78" ;<&8@." 877./8$(." ;')&" (+&." R"7." *.&L.8)" (Ai+//7.&" @u8;;.77."
i.M(&+*<"Sq5"U8";8&%+*)78&+%F"(."rr,r"$."&F@+(.";')&%8$%";8@"(8$@"7."*'$%.$)"()"&F*+%"
/8+@" 9+.$" (8$@" 78" (+*%+'$" (." *.7)+`*+"?" %')%" 8)" 7'$:" ()" &'/8$N" .$" .>>.%N" 78" L'+E" (."
7u8)%.)&`$8&&8%.)&"+$%.&&':."7.@"8@;.*%@"F%<+I).@".%";'F%+I).@"(."78"/+@.".$"@*0$."(.@"
>8+%@"<+@%'&+I).@"?"@+" 7.@";.&@'$$8:.@".%"7.@"FLF$./.$%@"@'$%"8)%<.$%+I).@N".$"*."@.$@"









(." 7.)&@" 8*%.@" .%" 78" $8%)&." &8(+*87." (." 7.)&" ;&'t.%" (." L+.N" 78" L+'7.$*." ;<M@+I)." .%"
F/'%+'$$.77." =" 78I).77." +7@" '$%" @')/+@" 7.)&" >8/+77.N"(F;8@@.$%" *."I)."$')@" @'//.@"
<89+%)F@" =" 7+&.N" .%" +/;7+*+%./.$%" =" 8**.;%.&5" K+.$" I)." 7.@" <+@%'+&.@" (." Z.8$`B78)(."
2'/8$(".%"(."Z'@.>"D&+%Y7"@'+.$%"%&8+%F.@"(."/8$+0&."%&0@"(+>>F&.$%."p$'$"@.)7./.$%".$"
*."I)+"*'$*.&$."78"R"I)8$%+%F"S"(.">+*%+'$"I)."7.@"8)%.)&@"'$%"(F*+(F"(u+$*7)&."(8$@"7."









.$%&.&" (8$@" 7." (+@*')&@" 7+%%F&8+&." (.@" R" ('*)/.$%@N" &F*+%@" (." L+.@N" %F/'+:$8:.@N"
t')&$8)EN"/F/'+&.@"S"p|.>.$"GHHJ"?"[TqN"('$$8$%"8+$@+"8)%8$%"(A+/;'&%8$*."="7uF7F/.$%"
>8*%).7" I)A=" *.7)+" >+*%+'$$.7  5" -')&" *.%%." &8+@'$N" .$" %8$%" I)." :.$&." <M9&+(."
*'$%./;'&8+$N" 78" 9+'>+*%+'$" $u.@%" ;8@" @+/;7./.$%" 78" &F8*%+L8%+'$" x" /'(.&$." ')"
;'@%/'(.&$."x"()":.$&."8$*+.$$."(."78"9+':&8;<+.5"B.&%.@N" @'$";7.".@%" %')t')&@" 78"
9+':&8;<+."R"@F&+.)@."S"p<+@%'&+':&8;<+I).N"%&8(+%+'$$.77.qN"/8+@";8&"&8;;'&%"8)":.$&."
(."78"R"f+."S" pI)+".@%" 7."/'(."*78@@+I).".%";&.@I).".E*7)@+>"(." 78" >'&/." 7+%%F&8+&."()"

















(AF*&+L8+$@" $'$" >&8${8+@5" 4$" .>>.%N" 7." /'$(." '**+(.$%87N" .%" 78" D&8$*." $'%8//.$%N" 8"
;&'()+%"(8$@"7.@"(.&$+0&.@"(F*.$$+.@"/8+$%@"')L&8:.@"I)+"%F/'+:$.$%"(A)$."8%%.$%+'$"
;8&%+*)7+0&."="78"@%&)*%)&.">'&/.77."(."78"/+@.".$"&F*+%"(."L+.@"9+':&8;<+F.@5"B.@">+*%+'$@"
9+':&8;<+I).@" >'$%" @8$@" (')%." ;8&%+." (." *.@" R"&F*+%@" +$(F*+(897.@"S" .%" R">+*%+'$@"









8$$F.@" C^JH5" f'+&" 805. *4#%$5. %'=4#%="(-05.:. [0"'. f#,0'&NQ. r0*<4. \/%(0*$Q. 3"5#"-. X/%)'"*=N" GHHH" pR"78"


















>'&/.@" $8&&8%+L.@N" (8$@" *." *<8;+%&." $')@" 877'$@" ;&';'@.&" )$." %<F'&+." (.@" >'&/.@"
9+'>+*%+'$$.77.@5"-')&@)+L8$%"7A8$87M@."*'$()+%."(8$@"78";8&%+."<+@%'&+I)."(."*."%&8L8+7"
x" 's" $')@" 8L'$@" /'$%&F" 7AF/.&:.$*." (." ;7)@+.)&@" %M;'7':+.@" (." R"$')L.77.@"S"
9+':&8;<+.@"x".%"7A8$87M@."%<F'&+I)."x"'s"$')@"8L'$@"/'$%&F"*."I)A+7">8)%".$%.$(&.";8&"
R"9+'>+*%+'$"S" x"$')@"877'$@" >8+&.")$".E8/.$"(.@"z)L&.@" p$8&&8%+L.@" .%')" 7+%%F&8+&.@"
.%')">+*%+'$$.77.@q".$";&'@.y"="*8&8*%0&."9+':&8;<+I).";8&).@"(8$@"78"@.*'$(."/'+%+F"
()" WW." @+0*7."?" 7." 9)%" .@%" (." ;8&L.$+&" =" )$." *78@@+>+*8%+'$" :F$F&87." 78" ;7)@" ;&F*+@."
;'@@+97."(.@" >'&/.@"9+':&8;<+I).@"'**+(.$%87.@" *'$%./;'&8+$.@5"U8"&.*<.&*<."8" F%F"
/.$F."(."78"/8$+0&."@)+L8$%."?"%')%"(A89'&("$')@"8L'$@"*'$()+%")$."R"&.*.$@+'$"S"(."
I).7I).@" *.$%8+$.@" (A')L&8:.@" ('$%N" =" ;8&%+&" (.@" *8&8*%F&+@%+I).@" &.7.L8$%" (." 78"
@%&)*%)&.N" ()" ;8&8%.E%." .%" ()"/'(." ;&+L+7F:+F" (." 78" $8&&8%+'$N" $')@" 8L'$@" %+&F" )$."
FL87)8%+'$"@M$%<F%+I)."I)+"@.&%"="78"@+%).&"(8$@"7."*8(&.":F$F&87"v".$@)+%.N"$')@"8L'$@"
&.:&');F"*.@"z)L&.@"@)&"78"98@."(.@"F7F/.$%@"p;&F@.$%@"')"89@.$%@q"I)A.77.@"8L8+.$%".$"
*'//)$N" %')%" .$" (+@*)%8$%" I).77." (F>+$+%+'$" ;8&/+" 7.@" $'/9&.)@.@" ;'@@+97.@" 7.)&"














%')%." ;7)%%" %&8(+%+'$$.7q" ()" &F*+%" 9+':&8;<+I).5" e'%&." <M;'%<0@.N" ;8&%+.77./.$%"
LF&+>+F."(8$@"78";&'()*%+'$"9'&:F@+.$$.N".@%"I)."(8$@"7."*8@"(.@"9+'>+*%+'$@N"@.)7.")$."




I).7I).@" @'&%.@" 8@@+@%F.@" ;8&" )$" ;&m%.`;7)/. } N" 7." /'(." ()" &F*+%" .@%" ;7)%%"




*78@@+>+*8%+'$5" -)+@I)." 8)*)$" ;&'*0@" (." *8%F:'&+@8%+'$" .%" (." %8E+$'/+." $." ;')&&8+%"
8%%.+$(&." =" )$" *8(&8:." ;8&>8+%" (.@" F7F/.$%@" I)A+7" .@%" *.$@F" *78@@.&N" +7" .$%&8w$."
$F*.@@8+&./.$%"78">'&/8%+'$"(."&.@%.@N"*A.@%`=`(+&."(."%.E%.@"$'$"+$%F:&897.@"(8$@"(.@"
*8@.@" ;&F(F%.&/+$F.@5"B.;.$(8$%N" 7.@" R"&.@@./978$*.@" >8/+7+87.@"S" I)." 7.@" %.E%.@" (."
*.%%." :878E+." 9+':&8;<+I)." (F/'$%&.$%N" $')@" +/;'@.$%" (AM" ;'&%.&" )$" &.:8&(" ;7)@"
8%%.$%+>5"-)+@I)A+7"$A.E+@%." 8)*)$." *8&8*%F&+@%+I).";8&%8:F.";8&" %')@" 7.@"/./9&.@"(."
*.%%."*8%F:'&+.N" +7">8)%"898$('$$.&" 7."/'(07."(F>+$+%'+&." %&8(+%+'$$.7"x"I)+"+$*7)%")$"








.$@)+%." @M@%F/8%+@F." (8$@" (." $'/9&.)E" %&8L8)E5" P)&" 7." %<0/." L'+&" 8)@@+" U8O'>>" pt&;0'Q. 1%*0Q. "'=.
2"')0*&/5. 6,%')5:. t,"$. ?"$0)&*%05. A0<0"-. 7(&/$. $,0. K%'=N" C^]Jq" .%" K'QO.&" pB&*$%'). 6,%')5. H/$I.
?-"55%!%#"$%&'."'=.G$5.?&'50E/0'#05N"C^^^q5"
!c"
98@." @)&" )$" /'(07." (." *8%F:'&+@8%+'$" :&8().77.5" B." I)+" +/;7+I)." I)." 7.@" (+L.&@"
F7F/.$%@"$A'**);.$%";8@"78"/m/.";78*."="7A+$%F&+.)&."(."78"*8%F:'&+.N"/8+@"@.&'$%";7)@"
')" /'+$@" *.$%&8)EN" ;7)@" ')" /'+$@" ;&'%'%M;+I).@5" U8" :878E+." 9+':&8;<+I)."
*'$%./;'&8+$." .@%" =";.&*.L'+&"('$*"/'+$@" *'//.")$.":&+77." &+:+(."I)." *'//.")$"











I)+" ;.)%" m%&."(F>+$+" ;8&" )$."(." *.@" F%+I).%%.@" ;8&%8:." )$." >'&/." .%" )$" *<&'$'%';."
:F$F&+I)./.$%" 9+':&8;<+I).N" /8+@" ;8@" $F*.@@8+&./.$%" )$" *8&8*%0&." 7+%%F&8+&." ')"




7." %.&/." R"9+'>+*%+'$"S" I)+N" *'//." 7." &./8&I)." 2+**8&('" B8@%.778$8N" +$(+I)." .$"
>&8${8+@"(.@" %.E%.@" %&0@"(+>>F&.$%@" %.7@"I)." 7.@"9+':&8;<+.@" &'/8$*F.@N" 7.@"$8&&8%+'$@"
/F%8`9+':&8;<+I).@N" 7.@" &F*+%@" 9+':&8;<+I).@" ')" 7.@" L+.@" +/8:+$8+&.@N" %8$(+@" I)A.$"
8$:78+@"+7".@%")%+7+@F";')&"@."&F>F&.&";&.@I).".E*7)@+L./.$%"8)"(%&)*"+,%#"-.'&<0-N":.$&."
%&0@"&F;8$()"(8$@"78"7+%%F&8%)&."8$:7'@8E'$$."pGHCX8"?"[J`[^q5"1>+$"(."*'/;&.$(&."*."







;.)%" &'M87./.$%" @A8)%'&+@.&" %')%.@" 7.@" +$L.$%+'$@" .%" (." 7A8)%&." 78" &.*'$@%+%)%+'$"
9+':&8;<+I)." 789'&+.)@./.$%" *'$%&8+$%." (." @." @')/.%%&." =" 7A.E8*%+%)(."
&F>F&.$%+.77."(.@"('*)/.$%@5"U8"9+':&8;<+.".@%".77.`/m/."(.L.$).";&'()*%&+*."(."
>+*%+'$@N" 9+.$" ;7)@" .77." *'//.$*." =" *'/;&.$(&." I)." 78" >+*%+'$$87+%F" >8+%"
$F*.@@8+&./.$%" ;8&%+." ()":.@%." 9+':&8;<+I).5" -&'()*%&+*." (." >+*%+'$@" =" )$" %')%"
;&./+.&"$+L.8)";8&*."I)."78">+:)&."()"9+':&8;<."p.%"@'$"&+(+*)7."8*<8&$./.$%"="




F;'I)." ;7.+$./.$%" ;'@%@%&)*%)&87+@%.N" *." I)." K)+@+$." L'+%" (8$@" 7.@" >+*%+'$@"
9+':&8;<+I).@"(." @'$" %./;@" .@%")$." >+*%+'$$87+%F" *'$@%+%)%+L.N" *8&8*%F&+@F.";8&" %&'+@"
;&'*F(F@"?" 7." *&'+@./.$%" (." 7A+/8:+$8%+'$" 7+%%F&8+&." .%" (.@" ('*)/.$%@" 8)%<.$%+I).@N"
;)+@"7A)@8:."(."*'//.$%8+&.@".%"(."&F>7.E+'$@"(.@";.&@'$$8:.@"I)+"8L8+.$%"*'$$)"7."
9+':&8;<+FN".%".$>+$"7.@";&'t.*%+'$@"8)%'9+':&8;<+I).@"()"9+':&8;<.5"l&N"7.@".E./;7.@"




/.%%.$%" .$" @*0$.N" .$" 78" ;&'97F/8%+@8$%N" 8L8$%" %')%" 78" %.$%8%+L." (A)$" ;.&@'$$8:.`










%.E%." $." ;.)%" m%&." ;78*F" 8)" *.$%&." (." 78" *8%F:'&+." (." 9+'>+*%+'$" I)." $')@" %.$%'$@"
(A.E8/+$.&5"
P)&" 78"98@."(." 78",%5$&*%&)*"+,%#.;0$"!%#$%&'.(F*&+%.";8&"i)%*<.'$".$"C^]]"$')@"
8;;.77.&'$@" R"/F%8>+*%+'$" 9+':&8;<+I)."S" %')%." ')L&." (8$@" 78I).77." *." $A.@%" ;8@"




.%"". !&*$%&*%N" %')%" &'/8$"I)+"/.%")$";.&@'$$8:."<+@%'&+I)."(8$@")$"*'$%.E%."$8&&8%+>"
>+*%+>N"*'//."(8$@"7.@"R"&'/8$@"="*7.>"S5"_)A+7@"@."*'$>'&/.$%"="78"&F87+%F"<+@%'&+I)."(."
*." ;.&@'$$8:." ')" I)A+7@" +$L.$%.$%" (A8)%&.@" FLF$./.$%@N" *.@" &'/8$@" *'$@%+%).$%" 78"
*'$%+$)8%+'$" $8%)&.77." p.%" ;'@%/'(.&$+@%.q" (." 78" ;&8%+I)." %&8(+%+'$$.77." ()" &'/8$"
<+@%'&+I).5"
b$."8)%&.">'&/."<+@%'&+I)./.$%"+/;'&%8$%."()"9+'>+*%+'$$.7"/8+@"I)+";')&%8$%"
@." %&')L." =" 78" ;F&+;<F&+." ()" *<8/;" .@%" *.77." I)+" &8*'$%." 78" L+." (A)$" ;.&@'$$8:."
<+@%'&+I)."="%&8L.&@")$.";&./+0&.";.&@'$$.N".%"I)+"('$*"(F:)+@.")$."9+':&8;<+."@')@"
)$"&F*+%";&';&./.$%"8)%'9+':&8;<+I)."?"@+"(8$@")$.";.&@;.*%+L.";'@%/'(.&$+@%."R"78"
(+@%+$Y+'$." %&8" 9+':&8>+8" ." 8)%'9+':&8>+8" L+.$." (.7+9.&8%8/.$%." @*87Y8%8"S" pK'7(&+$+"
C^^]"?" GHq" +7" >8)%" $F8$/'+$@" @A.$" %.$+&" 8)E" (+>>F&.$*.@" FL+(.$%.@" p.%" +$%)+%+L.@q" I)+"
@)9@+@%.$%" .$%&." 7.@" (.)E" >'&/.@5" D.+$(&." (." &8*'$%.&" @8" ;&';&." <+@%'+&.N" .$"











;')&" (F@+:$.&" 7u8)%.)&" (A)$." z)L&." 9+':&8;<+I).N" 7AF*&+L8+$" 9+':&8;<+F" .%" 7AF*&+L8+$" ;.&@'$$8:." ="
7A+$%F&+.)&"(."7Az)L&.5"
!co"
>+*%+>" ('$$F" ;')&" %.7"S!!N" $')@" 7.@" 8;;.77.&'$@" ('$*"R"8)%'9+':&8;<+.@" +/8:+$8+&.@"S"
p/8+@" +7" ;.)%" @A8:+&" 8)@@+" (." t')&$8)E" +$%+/.@N" (."/F/'+&.@N" .%*5qN" (8$@" 7." @.$@" (."




7.)&" @)t.%" =" 7AFL'*8%+'$" (." *.&%8+$.@" L+.@" /8+@" I)+" $A8@@)/.$%" ;8@" )$." >'&/."
&+:')&.)@./.$%"9+':&8;<+I)."8)"$+L.8)"()"&F*+%5"B'//."7."(+%"6'/+$+I)."f+8&%"?"
$'%+'$" .&&8%+I).N" 7." R"9+':&8;<+I)."S"$u.@%" ;8@" *+&*'$@*&+%" (8$@")$." 8**.;%+'$"$+"
(8$@" )$."R">'&/."S" ;8&%+*)7+0&." pR"8)%'9+':&8;<+."SN" R"9+':&8;<+."SN"




-')&" *.%%." &8+@'$N" +7" .@%" $F*.@@8+&." (." (+@%+$:).&" 7." R"9+':&8;<+I)."S !o "(." 78"


















(."?"20*.Y'$0*)0,0*" p80. '"/!*")4q. pC^],q"(." 3<'/8@" K.&$<8&(N" 's" 7." ;.&@'$$8:."(."|7.$$"|')7(" .@%"
&8*'$%F" ;8&" (.)E" %F/'+$@" >+*%+>@" (." @8" L+."v"6,0.K"5$0*. &!. 30$0*5(/*)" pC^^Tq" (." Z5"V5" B'.%Y..N" 's" 7.@"
FLF$./.$%@"('$%"6'@%'n.L@O+".@%";&'%8:'$+@%."@'$%"%'%87./.$%"&'/8$.@I).@"v"6/$$&. %-. !0**&.=0--".6&**0.




;&+$*+;87./.$%"(8$@" 7." @%M7."(." 7A8)%.)&";'&%&8+%+@%." .%"(8$@" @.@" *'//.$%8+&.@!5"U."
;'&%&8+%" 7+%%F&8+&." *'$(.$@." ('$*" )$" F7F/.$%" (+@'$@" >8$%8+@+@%." 8L.*" )$" ;7)@"
.@@8M+@%+I).N" )$" *8&8*%0&." I)A+7" .@%" ;'@@+97."(." &.%&')L.&" F:87./.$%" (8$@" )$." 8)%&."
%M;'7':+."(."%.E%."9+':&8;<+I)."@%&+*%./.$%"*'$%./;'&8+$.N"*.77."I)."6'/+$+I)."f+8&%"








F*&+%)&.@" I)+" $." /'$%&.$%" ;8@" )$." 877)&." @)>>+@8//.$%" $8&&8%+L." ')" 7+%%F&8+&.5" -8&"
.E./;7."7.@"*8%87':).@!N"7.@"$'%.@"9+':&8;<+I).@!N" %')%"*'//."7.@"*<&'$'7':+.@"I)+"
@')L.$%"8**'/;8:$.$%" 7.@"z)L&.@"*'/;70%.@"(u)$"8)%.)&N"/8$I).$%"(A)$"*8&8*%0&."





7.I).7" 7u.$I)m%.N" 9+.$" I)." $8&&8%+L.N" $." /'$%&." ;8@" )$." +$%.$%+'$" ;&+/8+&./.$%"
7+%%F&8+&."/8+@" ;7)%%"(." LF&+>+*8%+'$"(.@" >8+%@5"4$" ')%&.N" 7'&@I)A.77.@" *'$*.&$.$%" (.@"
"""""""""""""""""""""""""""""""""""""""""""""""
!"P)&" 7." %<0/." L'+&" B+%8%+N" R"Uu8&%." (.7" &+%&8%%'"S" p(8$@"89"*;&'%". =0-. ;&'=&N" C^^]q" .%" 7A8$%<'7':+." (."
B+'&8$N"@'&%+.";'@%<)/."p7'$,&-&)%0.=/.+&*$*"%$I.20.B"%'$eB%;&'.J.6&#E/0<%--0N"C^^[q5"












>8)%" ('$*" @." *'$*.$%&.&" @)&" *.@" F*&+%)&.@" I)+" '$%" F%F" 8;;.7F.@N" ;7)@" ')"/'+$@" @8$@"
(+@%+$*%+'$N"R"&'/8$@"9+':&8;<+I).@"S"')"R"9+':&8;<+.@"&'/8$*F.@"S5"3')%"(A89'&(";8&"





9+':&8;<+.5" 3')%.>'+@N" 8>+$" (." 7.@" (+@%+$:).&" $')@" ;&';'@'$@" (A8;;.7.&" R"&'/8$"
9+':&8;<+I)."S" 7." ;&./+.&" %M;.N" .%" R"9+':&8;<+." &'/8$*F."S" 7." @.*'$("?" 8+$@+N" $')@"
/.%%'$@" 7A8**.$%" @)&" 7AF7F/.$%" ;&+$*+;87"()" %.E%.N" *A.@%`=`(+&." 78" >'&/." I)A+7"/'$%&."
(A89'&(".%"8L8$%"%')%"p&'/8$"')"9+':&8;<+.q".%"('$*"7."%'$"(."@'$"F$'$*+8%+'$"$8&&8%+L."
p(."&'/8$*+.&"')"(."9+':&8;<.q5"4$"')%&.N";)+@I)." 7."/'%"R"&'/8$*F."S".@%"@')L.$%"
;.&{)" *'//." ;Ft'&8%+>N" +7" @.&8+%" @8$@" (')%." )%+7." (." 7)+" ;&F>F&.&" *.7)+" (."
R"&'/8$.@I)."S c "?" .$" .>>.%N" @+" 7." ;&./+.&" &.$L'+." @'+%" =" 7A+(F." (A)$." $8&&8%+'$"
8L.$%)&.)@." ')" &'*8/9'7.@I)." @'+%" =" )$" )@8:." @);.&>+*+.7" (." 7A+/8:+$8%+'$" @)&" )$"
<'//." <+@%'&+I).N" 7." @.*'$(" 8" 7A8L8$%8:." (." &.$L'M.&" @;F*+>+I)./.$%" =" 78" >'&/.`
&'/8$5" 4$" %')%" *8@N" *.@" (.)E" >'&/.@" ()" 9+':&8;<+I)." *'$%./;'&8+$" ;.)L.$%" m%&."



























L&8+"(+&." )$"/'%#/;.(8$@" 78" ;&'()*%+'$"(."V8)&'+@" x" &.;&F@.$%." I).7I)." *<'@." (."
(+>>F&.$%.";8&"&8;;'&%"="78"9+':&8;<+.">8*%).77.".%".@%".$"/m/."%./;@"7.";'+$%"(."(F;8&%"
;')&")$."9+':&8;<+."LF&+%897./.$%">+*%+'$$.77.5"
U8" *'$>)@+'$" %.&/+$'7':+I)."I)."$')@" @'//.@".$" %&8+$"(."(F9&')+77.&" @." >8+%"
.$*'&." ;7)@" F;8+@@." 7'&@I)A'$" 89'&(." 7." *<8/;" ;&';&." 8)E" 9+':&8;<+.@" (." >+*%+'$5"
-7)@+.)&@"%.&/.@"@'$%"*')&8//.$%")%+7+@F@";')&"@."&F>F&.&"8)E"R">+*%+'$@"7+%%F&8+&.@"(."
>'&/." 9+':&8;<+I)." pL+." (A)$" ;.&@'$$8:." +/8:+$8+&." ')" L+." +/8:+$8+&." (A)$"
;.&@'$$8:."&F.7"S"p|.>.$"GHHT8"?",HXq5"B'$@+(F&'$@"9&+0L./.$%"*.@"(F>+$+%+'$@5"e')@"





>+*%+L."SN" |.&8&(" |.$.%%. co "+$(+I)." 7." ;.$(8$%" R"<F%F&'9+':&8;<+I)."S" (." *." I)."
7A8)%'>+*%+'$" .@%";')&" 7A8)%'9+':&8;<+."?" *.;.$(8$%N";)+@I)A+7" .$%.$(" 7A8)%'>+*%+'$"(."
>8{'$" %&0@" 78&:.N" *.%%." R"<F%F&'>+*%+'$"S" p')" R"877'>+*%+'$"Sq" I)." @.&8+%" 78" 9+':&8;<+."
>+*%+L."(.L+.$%"%')%"@+/;7./.$%"7."&'/8$"')"7."&F*+%"9+':&8;<+I)."R"I)+";&.$(")$.";')&"
<F&'@")$.";.&@'$$."<+@%'&+I)./.$%"8%%.@%F.N".%"7)+"8%%&+9)."%.77."')"%.77."8L.$%)&.";7)@"
')" /'+$@" /8$+>.@%./.$%" >+*%+L."S5" U.@" .E./;7.@" I)A+7" ('$$." /'$%&.$%" 9+.$"
7A<F%F&':F$F+%F".E*.@@+L."(."*."*<8/;cy".%"$')@"'97+:.$%"('$*"="%&')L.&")$."(F>+$+%+'$"
;7)@".>>+*8*.5"








&mL.&+."')"(A)$."/F(+%8%+'$"S" p;5"Jq5"U8"(F>+$+%+'$"8" 7."/F&+%."(."&.7+.&" 78"@.$@+9+7+%F"
"""""""""""""""""""""""""""""""""""""""""""""""
cc "#$L.$%F" .$" GHCC" pL'+&"?" <%%;?QQQ5L8*8&/.5'&:8&%+*7.C^][5<%/7q" ;8&" 7." t')&$87+@%." .%" F*&+L8+$"
-<+7+;;."f8@@.%";8&"';;'@+%+'$"=" 78";&8%+I)."(." 7A8)%'>+*%+'$" p7.";&F>+E." R".E'"S.&.$L'+." =" 7A.E%F&+.)&N"
%8$(+@" I)." R"8)%'"S" =" 7A+$%F&+.)&qN" 7.@" .E'>+*%+'$@" +$(+I).&8+%" /'+$@" (.@" 9+'>+*%+'$@" I)." (.@" &F*+%@"
(A.$I)m%." p@*+.$%+>+I).N" 9+':&8;<+I).N" t')&$87+@%+I).N" .%*5q5"6A8+77.)&@N" .$" '*%'9&." (." GHC," 78"/8+@'$"
(AF(+%+'$"1*%.@"P)("(F/8&&.")$."*'77.*%+'$"+$%+%)7F."R"4E'>+*%+'$"S5"
co"M"*="=*"#N.GHH[N";5"C,J5"
cy"#7" +$*7)%" R"7.@" ;+0*.@" R"<+@%'&+I).@"S" (." P<8O.@;.8&.N"(."V)@@.%" ')" (." K&.*<%"SN" R"805. =0*'%0*5. ^&/*5.
=Lf;;"'/0-. `"'$. (." 3<'/8@" 6." _)+$*.MN" 80. @&T")0. =0. K&N"*$. J. 3*")/0. (." V¢&+O.N" 80. @&T")0. =0.




c} "R"U8" (F>+$+%+'$N" ;8&87707." =" *.77." (." R"7A8)%'>+*%+'$" SN" (A)$" LF&+%897." :.$&." 7+%%F&8+&." I)." 7A'$" ;.)%"
$'//.&N"="78"@)+%."(A178+$"K)+@+$.N"R"9+'>+*%+'$"SN"')"/+.)E".$*'&.N";')&"@)+L&."78"/F%8;<'&."@)::.@%+L."
+$8):)&F.";8&"V8&*.7"P*<Q'9".$"C]^XN"R"L+."+/8:+$8+&."S"pR"f+."+/8:+$8+&.".%";'F%+I)."()"&'/8$"8)"
W#W."@+0*7."?" 78"e'%+*." 9+':&8;<+I)."(."U')+@" U8/9.&%"SN"8%$$4*"$/*0N"$'"CG]N" (F*./9&." GHHGN";5",`GX5"
GHHG95"B+%8%+'$";5",5"
!c"
*'$%./;'&8+$." 8)E" %.E%.@" (." P*<Q'9"?" %')%.>'+@N" 7A.E%.$@+'$" %./;'&.77." (." *.%%."
8$%<'7':+."p8;&0@"-7)%8&I).N"'$";8@@."()"W#."@+0*7."8L.*"78"@%0.=0.5"%'$.7-0q%5.8)"WW#."
8L.*" G'. K0;&*%";. (." P%F;<8$." 1)(.:)Mq" .%" 78" ;7)&87+%F" (.@" %.E%.@" +$*7)@ c "$')@"
+$(+I).$%" I)+" 78" (F>+$+%+'$" (." R"L+." +/8:+$8+&."S" ;'@." I).7I).@" ;&'970/.@" (."
:F$F&+*+%F5"4$".>>.%N"="*8)@."(."@'$"@)**0@N".77."8"F%F")%+7+@F."8)@@+";')&"(.@"%.E%.@"I)+"
$A'$%" &+.$" =" L'+&" 8L.*" 78" (F>+$+%+'$" I)." $')@" L.$'$@" (." &8;;.7.& c 5" P+" 7." &'/8$"
9+':&8;<+I).".%"78"9+':&8;<+."&'/8$.@I)."&.;&F@.$%.$%"7."(.:&F"YF&'"(."78"9+'>+*%+'$N"
78"R"L+."+/8:+$8+&."S"&.;&F@.$%."7.";&./+.&"(.:&FN"*8&".77.";.)%"@."&F>F&.&"="(.@"z)L&.@"
I)+" /.%%.$%" .$" @*0$." )$." LF&+%897." &FF*&+%)&." (A)$" ;.&@'$$8:." &F.7N" L'+&" )$."








)$." *'$*.;%+'$" ()" 9+':&8;<+I)."/'+$@" *'//." )$" (+@;'@+%+>" ;&F*+@" I)." *'//." 78"
>'&/."L8:)."(."&F*+%@"(+>>+*+7.@"="(F>+$+&5"-8&"R">+*%+'$"9+':&8;<+I).N"V'$7){'$".%"P87<8"
.$%.$(.$%" (.@" %.E%.@" I)+" (+>>0&.$%" (.@" 9+':&8;<+.@" &'/8$*F.@" .%" I)+" L'$%" (.@"
R"9+':&8;<+.@"+/8:+$8+&.@"(.";.&@'$$8:.@"&F.7@N"(8$@"78"7+:$F."(.@"@%05.%;")%'"%*05"(."














4$"(F>+$+%+L.N" +7" $')@" @./97."I)."R">+*%+'$"9+':&8;<+I)."S" >'$*%+'$$." %&0@"9+.$"
;')&" (F@+:$.&" 78" ;7)&87+%F" (.@" >'&/.@" 9+':&8;<+I).@" (." $'%&." *'$%./;'&8+$" /8+@"
I)A.77." $A.@%" ;8@" @)>>+@8//.$%" ;&F*+@." ;')&" *.&$.&" 7." *.$%&." (." $'%&." :878E+.5" -8&"
*'$@FI).$%N" $')@" ;&';'@'$@" (A)%+7+@.&" 78" /.$%+'$" R"9+':&8;<+." >+*%+'$$.77."SN" (A's"
























(." &F*+%@N" <+@%'&+I).@" .%" >+*%+L.@N" *.$%&F.@" @)&")$."L+." pR"%<8%" *.$%.&"'$"8" 7+>.";7'%"Sq5"
B.;.$(8$%N" @.@" *&+%0&.@" (u8$87M@." $." *'$*.&$.$%" I)." 7." *8&8*%0&." <+@%'&+I)." ')"
>+*%+'$$.7"()"(+@*')&@".%"()";.&@'$$8:." %&8+%F"(8$@" 7." &F*+%N" @8$@" %.$+&"*'/;%."(."78"
>'&/.`9+':&8;<+.".$"%8$%"I)."%.77.5"-')&"*.%%."&8+@'$N"78"@)9(+L+@+'$"I)A.77.";&';'@."p="




2+**8&('" B8@%.778$8" ;&';'@." )$." (F7+/+%8%+'$" (." 7u.@;8*." 9+'>+*%+'$$.7" (."
/8$+0&."="+$*7)&." 7.@"R"877'9+'>+*%+'$@"SN"*u.@%`=`(+&."7.@">8)@@.@"8)%'9+':&8;<+.@N".%"="
.E*7)&." .$" &.L8$*<." %')%." %.E%." I)+" %&8+%." (u)$" ;.&@'$$8:." (." >+*%+'$5" U.@" ;7.@"









*.@" &'/8$@" ;)+@@.$%" m%&." I)87+>+F@" (." 9+':&8;<+I).@N" *.%%." FI)+L87.$*." $." @.&8+%"
*'&&.*%." I)A.$" *'$@+(F&8$%" *'//." R"8)%'>+*%+'$@"S" 7.@" 8)%'9+':&8;<+.@" +/8:+$8+&.@"
p*'//."7.@"K0;&%*05.=Lr"=*%0'q"*."I)+"$A.@%"FL+(.//.$%";8@"7."*8@5"4$">+$"(."*'/;%.N"
7." *<8/;"(.@@+$F" ;8&"B8@%.778$8" .@%" %&';" <F%F&':0$.N"(u8)%8$%" ;7)@" (8$@" )$." 8)%&."
"""""""""""""""""""""""""""""""""""""""""""""""
o! "4$" .>>.%N" *.%%." *F709&." $')L.77." &8*'$%." )$." ;F&+'(." @;F*+>+I)." .%" &F()+%." (." 78" L+." (A)$" <'//."
<+@%'&+I).N"7AF*&+L8+$"877./8$("Z8O'9"V+*<8.7"2.+$<'7("U.$Y5"U."&F*+%".@%"/.$F"=";8&%+&"(.@"@')L.$+&@"








;8&" )$" $8&&8%.)&" =" 78" ;&./+0&." ;.&@'$$." pI)A+7" @'+%" 8)%'9+':&8;<+I)." ')"
8)%'>+*%+'$$.7qN"7.@".@@8+@"9+':&8;<+I).@N"7.@"9+':&8;<+.@"&'/8$*F.@"pI)A+7"I)87+>+."(."
R";8&87+%%F&8%)&." 9+':&8;<+I)."SooN" 8+$@+" I)." R"*.&%8+$.@" 9+':&8;<+.@" <+@%'&+I).@" $'$"
>+*%+'$$.77.@N" I)+" L+@.$%" =" &.$(&." R"L+L8$%"S" )$" &F*+%" ;8&" 7A+/;'&%8%+'$" (." ;&'*F(F@"






U8" *78@@+>+*8%+'$" (.@" >'&/.@" 9+':&8;<+I).@" .%" 9+'>+*%+'$$.77.@" I)." $')@" 877'$@"







+/+%8%+'$@" :8:$F.@" ;8&" )$" ;<F$'/0$." 8)@@+"(FL.7';;F"S" pf+8&%" GHHC9"?",TTq5" U.@"
*&+%0&.@"*'$*.&$.$%"(A)$"*%F"7."*8&8*%0&."9+':&8;<+I).".%"(."7A8)%&."7.@"(+>>F&.$*.@".%"






%&8(+%+'$$.7N" .%" ('$*" 7." *8&8*%0&." $8&&8%+>N" 7+%%F&8+&.N" &'/8$.@I)." .%" >+*%+'$$.75" U8"
*'/9+$8+@'$"(."*.@"*8&8*%0&.@"('$$."7+.)"="(+>>F&.$%.@"&F:+'$@"(."*.%".@;8*.N"<89+%F.@"
;8&" (.@" %.E%.@" L'+@+$@5" B<8I)." &F:+'$" @.&8" &.;&F@.$%F." ;8&" )$." @F&+." (." %.E%.@"





*." I)+" .@%" (.<'&@" (." *." I)+" .@%" =" 7A+$%F&+.)&" .%" (A8)%&.@" >&'$%+0&.@" =" 7A+$%F&+.)&" I)+"
;8&%8:.$%"*.%".@;8*.".$";7)@+.)&@"Y'$.@N"=";8&%+&"(.@"/8&:.@".%"t)@I)A8)"*.$%&."'**);F"
;8&" 78" 9+'>+*%+'$" ;&';&./.$%" (+%.5" U.@" %.E%.@" @.&'$%" .$*8(&F@" (8$@" 7.@" (+>>F&.$%.@"
@.*%+'$@"@.7'$"7.)&"*8&8*%F&+@%+I)."78";7)@"FL+(.$%.N"@8$@"8)*)$";&Ft)(+*."I)+"&+@I).&8+%"
(." >'&*.&" 7." *<'+E5" 3')%" F*&+%" 8)%'9+':&8;<+I)." &.@%." FL+(.//.$%" .E*7)" (." *.%%."
(F@8/+$."(.@">'&/.@"9+':&8;<+I).@5"
"
B'//.${'$@" ('$*" ;8&" (F*&+&." 7." *<8/;" @+%)F" 8)" (.<'&@" (." 78" >&'$%+0&."
9+'>+*%+'$$.77.N" '**);F" ;8&" *.@" z)L&.@" I)+" $." @'$%" ;8@N" =" 78" >'+@N" 9+':&8;<+I)." .%"
7+%%F&8+&.N"$8&&8%+L.@"')">+*%+'$$.77.@5"#7"@A8:+%"('$*"(."?"8q"9+':&8;<+.@".E*7)@+L./.$%"
>8*%).77.@"v" 9q" &'/8$@" 8)%')&" (A)$." L+." >+*%+L."v" *q"z)L&.@" 9+':&8;<+I).@"/8+@" @8$@"
9+':&8;<+.@"v"(q"&'/8$@"="%<0/."9+':&8;<+I).5"
K+.$"I)."78"9+':&8;<+.".E*7)@+L./.$%">8*%).77."@'+%")$";&'()+%"(."78"*)7%)&."()"










8/F&+*8+$N" .%" =" -.%.&" i8&%7+$:N" B)&%" -8)7" Z8$Y" .%" @)&%')%" j78)@"g8:.$98*<o";')&"
7A177./8:$.5"V8+@"7.@"9+':&8;<+.@"F*&+%.@";8&"(.@"*&+%+I).@"7+%%F&8+&.@"@'$%"F:87./.$%"
(." /8%&+*." @%&+*%./.$%" &F>F&.$%+.77." p;8&" .E./;7." .%" 1*O&'M(N" B8%%8$.'N" P+*+7+8$'N"
B<+8&8"')"P8$%8:8%8qN";8&"(.@"t')&$87+@%.@"pP%8t8$'".%"2.8q"')";8&"(.@"F*&+L8+$@"pg''7>N"
e89'O'Lo N" 3'/+YY8N" B&8L.&+N" 1>>+$8%+o q"?" 9+.$" I)." @')L.$%" +$@;+&F.@" (A+$%.$%+'$@"
7+%%F&8+&.@" *.@" .@@8+@" 9+':&8;<+*'`*&+%+I)." &.70L.$%"/'+$@" (." 78" 7+%%F&8%)&." I)." (." 78"
*&+%+I)."7+%%F&8+&.5"
6."/8$+0&."@;F*)78+&."&.@%.$%"F:87./.$%".$"(.<'&@"()"*<8/;"I)."$')@"+$%F&.@@."













o"68$@" @'$" +/;'@8$%." 9+':&8;<+." (." j8>O8" +7" /'$%&." %&'+@"/F%<'(.@" 9+':&8;<+I).@" (+>>F&.$%.@5" U."
;&./+.&"%&8L8+7N"*.$%&F"@)&"78"t.)$.@@."(."7AF*&+L8+$"p1*"'N.`"!_"I.f%'0.M%&)*"+,%0.50%'0*.[/)0'=.addabacN"
C^X]q".@%"%&8(+%+'$$.77./.$%" >8*%).7N".>>.*%)F"=" %&8L.&@"78"&.*<.&*<."(."@')&*.@".%"('*)/.$%@5"-')&" 7."
(.)E+0/." p1*"'N. `"!_"Q. %'. B0-(5$N0/)'%550'. /'=. M%-==&_/;0'$0'N" C^[]q" g8:.$98*<" )%+7+@." 8)@@+" (.@"
%F/'+:$8:.@";.&@'$$.7@"(."j8>O8" 7)+`/m/.N"8+$@+"I)."(.@"&.;0&.@";<'%':&8;<+I).@5"4$>+$N"(8$@"@'$"
(.&$+.&"')L&8:."%')t')&@">8*%).7"p1*"'N.`"!_"I.M%-=0*."/5.50%'0;.80(0'N"C^],qN"78"9+':&8;<+.".@%";)&./.$%"
+*'$':&8;<+I).N" *8&" .77." .@%" *'$@%+%)F." ;8&" .$L+&'$" XHH" ;<'%':&8;<+.@" I)+" *'$*.&$.$%" 7AF*&+L8+$N" @8"
>8/+77.".%"7.@"7+.)E"<89+%F@N"(+@;'@F.@"(."/8$+0&."*<&'$'7':+I).5"
o""7A+$@%8&"(."78"X/00'.@%#$&*%".pC^GCq"(."P%&8*<.MN"A&)0*.1*T.:.7.M%&)*"+,T"pC^THq".@%")$."9+':&8;<+."I)+N"











7."/'%"R"f+."S" p*<.Y"V8);8@@8$%".%"PL.L'q"')" 7."$'/";&';&."()";&'%8:'$+@%." p*<.Y"
K'&:.@.y!N".%")$.";7F%<'&."(AF*&+L8+$">&8${8+@yc".%"(A8)%&.@"$8%+'$87+%F@yoqN".77."@+/)7.".%"








>'&/.@" 9+':&8;<+I)." 8+$@+" I)." 7A+$L.$%+L+%F" .E%&8'&(+$8+&." (.@" F*&+L8+$@"
*'$%./;'&8+$@5"4$".>>.%N"78"@.*'$(."/'+%+F"()"L+$:%+0/."@+0*7."8";&';'@F")$."+$>+$+%F"
(." >'&/.@" +$%F&.@@8$%.@" .%" '&+:+$87.@"?" ()" %'/9.8)" (." 6.:)M y "8)E" R"<M;'%<0@.@"


























.%" K8&'$*.77+ }o 5" 4$*'&." ;7)@" +/;'&%8$%@" ;')&" 7." ;8$'&8/8" 7+%%F&8+&." .)&';F.$"
*'$%./;'&8+$" @'$%" 7.@" &F*+%@" @)&" (.@" ;.&@'$$8:.@" <+@%'&+I).@" p@')L.$%" F*&+L8+$@q" ="
7A./;&)$%.">'&%./.$%";.&@'$$.7"(."f+78`V8%8@N"V8&+8@".%"P.987(}y5"eF8$/'+$@N"*.%%."
@%&)*%)&."9+':&8;<+I)."@8$@"9+':&8;<+.";.)%"9+.$"m%&.")%+7+@F."8)@@+";')&"&8*'$%.&"78"




.%" @8$@" (')%." .$*'&." ;7)@" (." 78" ;&F@'/;%+'$" (.@" *&+%+I).@" 8*8(F/+I).@" I)+" 7.@"
9+':&8;<+.$%5"68$@"78"@.*'$(."/'+%+F"()"WW."@+0*7.";7)@+.)&@"F*&+L8+$@"@."@'$%"7+L&F@"="
*." t.)" p(." 2F/M" =" Z')&(. } qN" ;8&>'+@" .$" &8*'$%8$%" 78" L+." (." ;.&@'$$8:." (Ft="
"""""""""""""""""""""""""""""""""""""""""""""""













}"68$@" *.%%.";8&'(+."(." 78"*&+%+I)." 7+%%F&8+&." 7.@";.&@'$$8:.@"9+':&8;<+F@" @'$%"(.@" F*&+L8+$@"I)+" @'$%"
F%)(+F@"(8$@"7.)&@"z)L&.@".%"(8$@"7.)&"L+.5"#7"@A8:+%".$"%')%"*8@"(."9&.>@";'&%&8+%@N"="78"*&'+@F."()"(+@*')&@"
t')&$87+@%+I)." .%"(." 7A.@@8+N" I)+" @." 7+@.$%" *'//.")$." @.)7." 9+':&8;<+.5" P%.>8$'"3'$+.%%'N" @8$@"(')%."
<F&+%+.&"(."*.%%."/'(87+%FN"(8$@"80$$0*"$/*". -"$%'". %'05%5$0'$0" pGHCJq" 8**'/;7+%" 78";8&'(+."(A)$"/8$).7"










b$." 8)%&." @')@`*8%F:'&+." ;&.@I)." +$>+$+." .@%" *'$@%+%)F." ;8&" 7.@" ;'&%&8+%@" .%" 7.@"
>8$%8+@+.@" 7+%%F&8+&.@" (." $8%)&." 9+':&8;<+I).@" I)+" ;&'7+>0&.$%" 8)" WW." @+0*7.N" ="
*'//.$*.&" ;.)%`m%&." ;8&" 7.@" ;&'@.@"(." P)8&0@".%" 7.@" *'$L.&@8%+'$@" +/8:+$8+&.@" (."
f8$"U''$!5"68$@"7."@+77'$"(."P*<Q'9"*.@"F*&+%)&.@"<F&+%.$%"(A)$.";'F%+I).">'&%./.$%"
@M/9'7+@%." 8+$@+" I)." (A)$" @%M7." %&0@" FL'*8%.)&" /8+@" /8$I).$%" @')L.$%" (A)$."
'&:8$+@8%+'$"$8&&8%+L.".%"9+':&8;<+I)."&+:')&.)@.5"BA.@%"7."*8@"(."I).7I).@">+*%+'$@"(.N"






} "B'//." 7." >'$%" 68$+.7" l@%.&" ;')&" V'$@+.)&" 3.@%." p2"'5. -9%'$0*<"--0N" C^]JqN" 1$%'+$." K+77'%" ;')&"




!"@"'.8&&'L5. -%<05N"C^TG" p%+%&."*'/;7.%"?"M0%').". $*/0."'=. !"%$,!/-."##&/'$.&!.".'/;(0*.&!.,%),-T. %'$0*05$%').
;00$%')5.U%$,.#0*$"%'.,%5$&*%#"-.+0*5&'")05Q.!*&;.?&'!/#%/5."'=.3-"$&.$&.@&-$"%*0."'=.6,&;"5.[0!!0*5&'Q."(&/$.
U,&;.U0.,"=."-U"T5.!0-$.".)*0"$.=0"-.&!.#/*%&5%$T."'=.U,&.#";0.$&./5."5.=%''0*.)/05$5.%'.".(T)&'0.T0"*q5"







6.)E" F;+:'$.@" (." V8&*.7" P*<Q'9" (8$@" 78" 7+%%F&8%)&." +%87+.$$." ?" Z)8$" 2'('7>'"g+7*'*O" .%" 1$%'$+'"
389)**<+"SN"(8$@"K.&:N"|.>.$N"Z)%&+$N"U<.&/+%%."p(+&5qN"A0$&/*5.J.K"*#0-.B#,U&(:.=9/'.5%D#-0.J.-9"/$*0Q.abwue
cwwuN" GHHJN" ;5" GJ^`G^Hq" .%" V'$7){'$" pR" U.@" L+.@" (." *&+/+$.7@" (8$@" %&'+@" &.*).+7@" (." >+*%+'$@"





(." 3'/+YY8" .%" P8$%8:8%8y N" /8+@" *.78" L8)%" 8)@@+" ;')&" $A+/;'&%." I).77." F%+I).%%."?"
R"L+."S}N"R"9+':&8;<+."SN"L'+&."R"9+'>+*%+'$"S5"4$>+$N";')&"*'/;7F%.&"7."*8(&."(."*.@"
z)L&.@" 9+':&8;<+I).@" @8$@" 9+':&8;<+.N" +7" .@%" +$%F&.@@8$%" (." $'//.&" (.)E"
.E;F&+/.$%8%+'$@" %.77./.$%" 8)(8*+.)@.@" (." 78" ;&8%+I)." 9+':&8;<+I)." I)A.77.@"
&.;&F@.$%.$%"(."LF&+%897.@""+"q5"U8";&./+0&."*'$@+@%.".$"78"R"f+."(."P8(."S".%".$"78"R"f+."







&'/8$.@I).@" I)+" '$%" 8)" *.$%&." (." 7.)&" &F*+%" 7." %<0/." (." 78" 9+':&8;<+." .%')" 7."
;.&@'$$8:." (A)$" 9+':&8;<.5" 68$@" *." %M;." (." %.E%.N" (+@'$@" '97+I)./.$% "
9+':&8;<+I).N"7A.$t.)".@%"/'+$@"(AF*&+&.")$."LF&+%897."9+':&8;<+."I)."(."&F>7F*<+&"@)&"





















&8%F" +*+" &8*'$%F" p)$." R"*8&+*8%)&8" (.7" *&+%+*'" *<." 8$$8@;8" ." @+" ;.&(." %&8" +" *8&%.::+N"
('*)/.$+N"%.@%+/'$+8$Y.N"+$@.:).$('"+7"/+&8::+'"(+")$")'/'"."(+")$8"L+%8"78"*)+"@%'&+8"
$'$" 8&&+L.&=" /8+" 8" ;'@@.(.&."SN" ;5" G^q" *'$@%+%)." 7A)$.! "(.@" (.)E" /'(87+%F@" ('$%"





78" L8:)." $." *.@@." (." ;&'()+&." (.@" F*&+%)&.@" (+L.&@.@" .$" D&8$*." pV.&%.$@" .%"
B<878$('$yqN" .$" #%87+." p1&;8+8" .%" P+%+}qN" .$" 1$:7.%.&&." pKM8%%q" .%" 8)E" 4%8%@" b$+@"
pU)&+. qN" *.$%&F.@" @)&" )$." &.*<.&*<." 9+':&8;<+I)." (." ;.&@'$$8:.@" <+@%'&+I).@" ')"
+/8:+$8+&.@" x" )$." >'&/." ;8&%+*)7+0&." (." &'/8$N" %M;+I)." (A)$." ;'F%+I)."
;'@%/'(.&$+@%.5"" *.%" F:8&(" 78" %&+7':+."(." Z'<$"K8$L+77." .@%" .E./;78+&."?" @+"(8$@" 7.@"
(.)E" ;&./+.&@" &'/8$@" 7A.$I)m%." 9+':&8;<+I)." p&.@;.*%+L./.$%" @)&" B';.&$+*" .%"

























4E;7'&'$@" /8+$%.$8$%" 7.@" &F:+'$@" I)+" @." %&')L.$%" 8)E" /8&:.@" (." *.%" .@;8*."
9+'>+*%+'$$.7"I)+"$')@"@'//.@".$"%&8+$"(."(.@@+$.&5"B.@"Y'$.@"@'$%"<89+%F.@";8&"%')@"
*.@"')L&8:.@"I)+"/'$%&.$%"="78">'+@")$."@%&)*%)&.">'&/.77."LF&+%897./.$%"9+':&8;<+I)."




)$." *8&8*%F&+@%+I)." I)+" ;.)%" &.7.L.&" ()" &F:+/." R"*'$@%+%)%+>"S" p8%%.@%F" ;8&" R")$"
*'/;7.E."(A+$%.$%+'$@N"(." *'$L.$%+'$@":F$F&+I).@N"(." %&8(+%+'$" *)7%)&.77.@"Sq" ')"()"
&F:+/."R"*'$(+%+'$$.7"S"p@')/+@"=")$."R"8;;&F*+8%+'$".@%<F%+I)."@)9t.*%+L.".%"%')t')&@"
&FL'*897."Sq5"-')&"*.%%."&8+@'$"+7".@%"%')t')&@"(+>>+*+7."(."I)87+>+.&"(."R"7+%%F&8+&."S"(.@"
%.E%.@" 9+':&8;<+I).@" F*&+%@" +7" M" 8" 9+.$" 7'$:%./;@"?" *'//." 7." &./8&I)."|.>.$" *A.@%"
@.)7./.$%"=";8&%+&"()"2'/8$%+@/."x"F;'I)."(."R"7A8L0$./.$%"(."78"7+%%F&8%)&.".$"%8$%"
I)u)@8:.".E*.;%+'$$.7"()"78$:8:.".%"()"/'$(."S"pGHHT9"?"CXq"x"I)A+7".@%";'@@+97."(."7+&."














.%"(8$@" 78"@%0. =0.A"'#4. pC]TTq.(."B<8%.8)9&+8$(!5"4$"I)+" *'$*.&$." 7."(F9)%"()"WW."





(." %.E%."(."*.":.$&."?";')&" 78"D&8$*." 7.@"9+':&8;<+.@" 7+%%F&8+&.@"7.@";7)@"+/;'&%8$%.@"
@'$%"A%;("/=.-0. !%-5" pC^^Cq"(."-+.&&."V+*<'$".%"80.K4#,"'$.?&;$0.O@%0.=0.[&,'.t%-;&$Q.
#&;$0.=0.A&#,05$0*P.pC^^Gq"(."-8%&+*O"V8)&+0@N"%8$(+@"I)."7.@"9+':&8;<+.@"(Ft="*+%F@"(."
-<+7+;;." 1&%+0&.@" 8+$@+" I)." 7.@" ')L&8:.@" (." Z)7+8" j&+@%.L8" @)&" 3<F&0@." (A1L+78" .%"
(Al7+L+.&"P87'$"@)&"D&8${'+@"U."U+'$$8+@"@'$%"+$%F&.@@8$%"@)&%')%";')&"7.)&"@%&)*%)&.5"






c"4$";8&%+*)7+.&"8".<%$".=%.?&-".=%.A%0'N&I.@%$0.=%./&;%'%. %--/5$*%. 0.=%./&;%'%.&5#/*%" pC^C,qN"X/00'.@%#$&*%".
pC^GCq" (." P%&8*<.M" pI)+" ;.)%" m%&." *'$@+(F&F." 78" ;&./+0&." 9+':&8;<+." /'(.&$.qN" [&,'. 3"/-. [&'05. &/.
-97;(%$%&'"pC^G[qN"1-/5,.:.7.M%&)*"+,T"pC^,,qN"M&*&=%'"pC^,Jq".%"7-0q"'=*0.M-&_"pC^TJq5"
o"8".@%0. 0$. -9/<*0.=0.3,%-%++0.G)'"#0.B0;;0-U0%5" pC^GTqN";)+@"&FF(+%F"(8$@"K0".#/-+"Q. 5/%<%.=0.8".@%0. 0$.
-9/<*0.=0.B0;;0-U0%5"pC^,[q".%".$>+$"*'//."B0;;0-U0%5.OadadeadvuP"pC^XXq5"
















@'$%" 7.@"9+':&8;<+.@"(."V8@*+'$+cN" %8$(+@"I)." *.@"L+$:%"(.&$+0&.@" 8$$F.@";7)@+.)&@"
8)%.)&@" p(." P.&.$8" f+%87." =" B<+8&8" f87.&+'N" .$" ;8@@8$%" ;8&" B8/+77.&+N" D&8$*<+$+" .%"
V'&.@*'oq"@."@'$%"*'$@8*&F@N"(.">8{'$"%&0@"(+>>F&.$%.N"="7AF*&+%)&."(."L+.@"(.@":.$@"7.@"
;7)@"(+@;8&8%.@"?">8/+7+.&@N"F*&+L8+$@N"/8%<F/8%+*+.$@".%"@;'&%+>@yN".$%&."8)%&.@5"68$@"7."





























































j8>O85" UA.$@./97." (." *.@" @')&*.@" 8$.*('%+I).@" x" *'//.$%F@" 9&+0L./.$%" ;8&" 7." $8&&8%.)&N" (A8)%&.@"
%F/'+$@N"')"7."9+':&8;<+F"7)+`/m/."x">8+%"&.@@'&%+&")$."+/8:."+$F(+%."(."j8>O85"
!"@%$0.=%."<<0'$/*0Q.=%.!0=0.0.=%.+"55%&'0"pC^,[q"v">"**"$0Q./&;%'%Q.-".<&5$*".5$&*%""pC^TGqN"f;%'0'$.@%#$&*%"'5.:.
?"*=%'"-.K"''%')Q. 1-&*0'#0. >%),$%')"-0Q. 2*. 7*'&-=Q. \0'0*"-. \&*=&'" pC^C]qN"M&&_. "'=. #,"*"#$0*5" pC^GGqN"
3&*$*"%$5.%'.K%'%"$/*0."'=.H$,0*.f55"T5"pC^,Cq"v"R"3'&&.@"f+778&'.7"S"pC^GTqN"R"P+&"3<'/8@"K&'Q$."S"pC^GXqN"









7+%%F&8+&."I)A.@@8M+@%+I).5"4$" *."I)+" *'$*.&$." 7.@"\%8%@`b$+@N" +7" >8)%" @+:$87.&" 7.@" ;'&%&8+%@" $8&&8%+>@" .%"


















!y "@%05. =05. ;&*$5. %--/5$*05. pC^[]q" .@%" )$" &.*).+7" (." R"/F(+%8%+'$@"S" 7+%%F&8+&.@" p;7)@" I)." (." ;'&%&8+%@"
$8&&8%+>@q"@)&"I).7I).@";.&@'$$.@"/'&%.@".$"C^[XN"%8$(+@"I)."M/!!&'Q.(%&)*"+,%0.%;")%'"%*0.0$.*40--0"pC^JJq"










J. !0/" pGHHXq" .@%" )$" &.*).+7" (." ;'&%&8+%@" ;.&@'$$.7@" 's" 78" &F>7.E+'$" <+@%'&+I)." @." /m7." =" 78" >+*%+'$"
9+':&8;<+I).5"
!"U.@"@%05.&/(-%405.pC^]]q"(."-8%&+*O"V8)&+0@"@'$%"/'+$@"(.@"9+':&8;<+.@"I)."(.@";'&%&8+%@"$8&&8%+>@N"%')%"





! "b$." .E*.;%+'$" .@%" &.;&F@.$%F." ;8&" 8". )/0**%0*". =")-%. &##,%. <0*=%" pGHC[q" (." V8&*'" 2'L.77+N" I)+" @."






















68$@" *." @+77'$" @A+$@*&+L.$%" .$%&." 8)%&.@"20*.6&=. =05. @0*)%-. pC^TXq"(Ai.&/8$$"K&'*<N"





























8)@@+" )$." (+/.$@+'$" &'/8$.@I)." .%')" >+*%+'$$.77.5" e')@" ;8&%8:.'$@" *.@" %.E%.@" .$"
%&'+@" %M;.@"?" 8q" 7.@" &'/8$@" 9+':&8;<+I).@" ')" 9+':&8;<+.@" &'/8$.@I).@"v" 9q" 7.@"
8)%'9+':&8;<+.@" +/8:+$8+&.@" ('$%" 7." $8&&8%.)&" p(+>>0&.$%" (." 7A8)%.)&q" .@%" 8)@@+" 7."
9+':&8;<+F"v"*q"7.@"!"#$%&'5"I)+"*'$%+.$$.$%"(8$@"7.)&"&F*+%")$.";8&%+."9+'>+*%+'$$.77.5"
U." :.$&." ()" &'/8$" 9+':&8;<+I)." .@%" FL+(.//.$%" 7." ;7)@" &F;8$()" ;8&/+" 7.@"











P*<$.+(.&" pR"%&.$%.`@+E";'&%&8+%@"(uF*&+L8+$@"@8+@+@"(8$@" 7.)&@"(.&$+.&@" +$@%8$%@N"(." 7u.E;F&+.$*." 78";7)@"
*'//)$.N"78"/'&%"Sq".%"K&*$%.!"<&-&50.=0)-%."'$%#,%"pGHCHq"(."6+$'"K87(+N"I)+".$";&.$8$%".$"*'/;%.";&.@I)."
)$." *.$%8+$." (." ;.&@'$$8:.@" <+@%'&+I).@" *'$@%&)+%" )$." <+@%'+&." (." 78" /'&%" (8$@" 7.@" (+>>F&.$%.@"
*+L+7+@8%+'$@"(."7A1$%+I)+%F5"
!!"e'%8//.$%";')&"7*%0-.&/. -".@%0. =0.B,0--0T" pC^G,q" .%"89H*I. 8".K0*<0%--0/50.r%5$&%*0. =/. )4'4*"-. [&,"''.
7/)/5$.B/$0*"pC^GXqN"K&*"<")%'0.pC^G[q".%"A,/;.:.-L"<0'$/*0.=0.[0"'.\"-;&$"pC^,Hq5"






6.7%.+7!cN" %8$(+@"I)."2'9.&%"|&8L.@" .%" #&L+$:"P%'$.!c!"@'$%" 7.@"(.)E"8)%.)&@" 7.@";7)@"
+/;'&%8$%@" (." 78$:)." 8$:78+@." I)+" ;&8%+I).$%" *." :.$&." p@8$@" ;')&" 8)%8$%" m%&." 7.@"
@.)7@!ccq5" 4$" *." I)+" *'$*.&$." 7A#%87+." $')@" ;')L'$@" *+%.&" @.)7./.$%" (.)E" ')L&8:.@N"
&.@;.*%+L./.$%"(."V8&+8"K.77'$*+".%"(A1$$8"K8$%+!co5"
B.%%.">'&/."(."78"9+'>+*%+'$"*'$%./;'&8+$.N"(8$@"@8"L.&@+'$";7)@"9+':&8;<+I)."
')"(8$@" *.77.";7)@" &'/8$.@I).N" %&8L.&@." 78" @.*'$(."/'+%+F"()"WW." @+0*7." .%"/8&I)."
7A<+@%'+&."7+%%F&8+&.";8&"(.@"')L&8:.@"(A+/;'&%8$*.".%"(."L87.)&"8@@.Y"L8&+897.5"4$"*."I)+"
















!co "8/#*0N%". M&*)%"" pC^,^q" (." V8&+8" K.77'$*+" .@%" 7." ;&'%'%M;." ()" &'/8$" 9+':&8;<+I)." (A+$@;+&8%+'$"













68L+(." U8t'7'N" V8&+'" 3'9+$'" .%" V8@@+/'" |&+778$(+ !c "@./97.$%" @." *'$%.$%.&" (."
R"&'/8$*.&"S"(.@"L+.@"<+@%'&+I).@N"7.@"%.E%.@"(.@"I)+$Y."(.&$+0&.@"8$$F.@"&.*<.&*<.$%"
)$."*'/;7.E+%F"/8t.)&.N"8+$@+"I)A)$")@8:."8*%+>"(.@"('*)/.$%@">8*%).7@5"BA.@%"7."*8@"
;8&" .E./;7." (." 89"')0-&. =0--". 5$&*%"" pGHHCq" (." K&)$'" 1&;8+8N" (."K0;&*%"-%. 5/-. #"5&.
B#,/;"''. pGHCXq" (." D+7+;;'" 3).$8" .%" (." 8". *")"NN". #&'. -". 80%#". pGHCJq" (." i.7.$8"
Z8$.*Y.ON" %8$(+@" I)." 9.8)*');" (A8)%&.@" ')L&8:.@N" @')L.$%" /'+$@" +$%F&.@@8$%@N"
;8&8+@@.$%"(8$@"78"/m/.";F&+'(.!c5"68$@"7."*'$%.E%."8$:7'`@8E'$"+7".@%"9.8)*');";7)@"
(+>>+*+7." (." @8+@+&" )$." (+>>F&.$*." .$%&." 78" ;F&+'(." (." 78" ;&./+0&." :&8$(." L8:)."
9+':&8;<+I)."(.@"8$$F.@"C^,H".%"78"@.*'$(."/'+%+F"()"@+0*7.5"4$".>>.%N"*'//."'$"7A8"
;7)@+.)&@" >'+@"&./8&I)F" 7.":.$&."()"R"9+':&8;<+*87"$'L.7"S".@%" %')t')&@"(./.)&F".$"
1$:7.%.&&.".%"8)E"\%8%@`b$+@"*'//."7A)$"(.@";7)@"+/;'&%8$%@".%"(.@";7)@";&8%+I)F".%"





-8&+$+!oy 5" U.@" ;.&@'$$8:.@" 9+':&8;<+F@" ;&'L+.$$.$%" (." $A+/;'&%." I).7" ('/8+$." .%"
"""""""""""""""""""""""""""""""""""""""""""""""
!c"e'%8//.$%"G-.x<%N%&."55/*=&xI.B$&*%".=%.?05"*0.3"<050"pC^[Hq".%"10'&)-%&I.Y'.)/0**%0*&.=%.?*&;U0--.5/--0.
#&--%'0. =0--0. 8"'),0" pC^J]q"(."68L+(." U8t'7'N"M%&'=&. 0*". 0. (0--&. pC^JTq" (."V8&+'" 3'9+$'N"8". #&'$055". =%.
?"5$%)-%&'0.pC^J]q"(."V8@@+/'"|&+778$(+5"
!c"-8&".E./;7."8".<"'%$J.=0--". 5+"="I.@%$". 0."*=%;0'$%.=0%.!*"$0--%.>"=%Q. 50#&'=&.)-%."++/'$%.=%.K%55.8%5(0$,.





















x" 7." ;&'%8:'$+@%.N" %.$%." (." &F(+:.&" )$." 9+':&8;<+." (." 3*<.&$M*<.L@O+N" 7A8)%.)&" ()"
*F709&." X/0. !"%*0." V8+@" *.%%." (F/8&*<." L8)%" 8)@@+" 9+.$" ;')&" (.@" ;.&@'$$8:.@"
+/8:+$8+&.@N" *'//." 7." Z'8*<+/" 35N" ;&'%8:'$+@%." (." 2"5. =*%$$0. M/#,. (0*. 7#,%;.
p7+%%F&87./.$%" R"U." %&'+@+0/." 7+L&." @)&" 1*<+/"S" /8+@" @+:$+>+*8%+L./.$%" %&8()+%" .$"
>&8${8+@";8&"8L%;+&55%(-0.(%&)*"+,%0qN"F*&+%".$"C^[C";8&"bQ."Z'<$@'$5"U.@"8$$F.@"C^]H"
L'+.$%"7A.E;7'@+'$"(."*.%%.";&8%+I)."x"$'%8//.$%"8L.*"7.@"&'/8$@"8".'&$$0.=0--".#&;0$".






t')&$8)E" +$%+/.@" F*&+%@" =" 78" ;&./+0&." ;.&@'$$." /8+@" (8$@" 7.@I).7@" *.%%." L'+E" $."
*'&&.@;'$(." $'$" ;8@" =" *.77." (." 7A8)%.)&N" /8+@" =" *.77." ()" 9+':&8;<+F5" 2.@%.$%" ;8&"
*'$@FI).$%" .E*7).@" (." *.%%." *8%F:'&+." %')%.@" 7.@" 8)%'9+':&8;<+.@" ;&';&./.$%" (+%.@"






!o"4$" ;8&%+*)7+.&" +7" >8)%" *+%.&"?"$"-%'"Q. 0'E/Z$0. pC^^TqN"2&*".M*/=0*" pC^^JqN" [&*="'. *0<%5%$4. pGHHTq" .%"Y'0.
(%&)*"+,%0."/$&*%540.pGHCHqN".%".$>+$"@%0.0$.K&*$.=0.3"/-.\4'T.pGHC,q5"
!o"B&-="=&5.=0.B"-";%'""pGHHCq".%"f-.%;+&5$&*.pGHCTq5"





P+%+" x" /8+@" >.+$%.@N" ')" +/8:+$8+&.@N" =" 78" /8$+0&." (.@"K4;&%*05. =Lr"=*%0'. pC^XCq" (."
V8&:).&+%."')&*.$8&5"6A8+77.)&@"7A.E;F&+/.$%8%+'$"(."7AF*&+L8+$.">&8${8+@."$AF%8+%";8@"
+@'7F.5"6,0.7/$&(%&)*"+,T.&!.7-%#0.MI.6&_-"5.pC^,,q"(."|.&%)(."P%.+$N"7."6,4500.pC^T[q.(."
|+(."8+$@+"I)." *.&%8+$@"&'/8$@"<+@%'&+I).@"(."2'9.&%"|&8L.@!yN" ;8&%8:.$%" 7."/m/."
;&'*F(F5"B.%%.">'&/."9+':&8;<+I).".@%"78&:./.$%"&F;8$()."(8$@"$'%&."*'$%./;'&8+$N"
*)&+.)@./.$%";7)@".$" #%87+." p's" 7A'$"@+:$87."$'%8//.$%" 7.@"z)L&.@"(."V8&+N"B8$87+N"
V8:&+@N"38&899+8!y!N".%"(A8)%&.@!ycq"I)A.$"D&8$*."p's"*."(+@;'@+%+>"8"F%F".E;7'+%F"@)&%')%"
;8&"6'/+$+I)."D.&$8$(.Y!yo".%"(8$@"*.&%8+$@"')L&8:.@"(."|8+778&(N"V.&%.$@N"V+*<'$"
.%" 3.)7F !yy q5" U8" ;&8%+I)." .@%" (A8+77.)&@" %')%" 8)@@+" &F;8$()." (8$@" 78" 7+%%F&8%)&."








%&0@" +$%F&.@@8$%" ;')&" @8" (F/8&*<."?" +7" @A8:+%" (A)$" &F*+%" .$" ;&./+0&." ;.&@'$$." I)A)$" ;.&@'$$8:."
+/8:+$8+&." 8(&.@@." =" )$" ;.&@'$$8:." &F.7" pZ¥&:.$" Z¥&:.$@.$q5" 3')%.>'+@N" =" *8)@." (.@" +/;7+*8%+'$@"














!y "B'//.N" %')%" (A89'&(N" ?&'!055%&'5. &!. >"$. 6/*'0*. pC^[Jq" (." g+77+8/" P%M&'$N" )$" >8)E" &'/8$"
9+':&8;<+I)."p/8+@"I)+"@A+$@;+&."(."L&8+.@"/F/'+&.@q5"6A8)%&.@"')L&8:.@"+$%F&.@@8$%@"(8$@"7."*'$%.E%."













(."(F;8&%" ;8@" %8$%" )$." L+." I)A)$" >8+%" ;&F*+@" p@')L.$%" )$" >8+%"(+L.&@qN" %8$(+@" I)." 7."
@.*'$("*'$*.&$." 78"/+@.".$"&F*+%"(A)$."L+.";8&%+*)7+0&."(8$@")$.";F&+'(."<+@%'&+I)."



































68$@" 78" >')7F." (.@" %.E%.@" I)." $')@" L.$'$@" (." /.$%+'$$.&" $')@" .$" 8L'$@"
(F7+9F&F/.$%"'/+@"*.&%8+$@";8&/+"7.@"9+'>+*%+'$@"7.@";7)@"+$%F&.@@8$%.@"x"=")$"$+L.8)"
>'&/.7"8+$@+"I)A.@%<F%+I)."x".%"I)+"&.;&F@.$%.$%"7."*.$%&."()"*<8/;"9+'>+*%+'$$.75"e')@"
F%)(+.&'$@" )$." ;'&%+'$" (." *.@" %.E%.@" (8$@" 78" (.&$+0&." ;8&%+." (." *.%%." %<0@.5" -')&"
7A+$@%8$%N"8>+$"(."*'/;7F%.&"*.%%."*78@@+>+*8%+'$N"$')@"('$$.&'$@")$"9&.>"8;.&{)"(."78"
L8&+F%F"(."*.@"9+'>+*%+'$@"="%&8L.&@")$"@*<F/8"I)+";&.$(".$"*'/;%."(.)E"*&+%0&.@5"UA)$"
*'$*.&$." 7." @%8%)%"()"9+':&8;<+F" x";.&@'$$8:."<+@%'&+I)."')" +/8:+$8+&." x" 7A8)%&." 78"
>'&/." (." 78" 9+':&8;<+.N" I)+" ;.)%" m%&." )$" &F*+%" ;7)@" ')" /'+$@" 7'$:" @)&" )$" @.)7"
;.&@'$$8:."')"9+.$")$"&.*).+7"(."9+':&8;<+.@"9&0L.@5"4$"*'/9+$8$%"*.@";'@@+9+7+%F@"+7"




*."I)+"@.";&'()+%".@%")$." >+*%+'$$87+@8%+'$"(A)$";.&@'$$8:."&F.7" %8$(+@"I)."(8$@" 7.@"
(.)E"8)%&.@"'$"8@@+@%.";7)%%"=")$."9+':&8;<+@8%+'$"(A)$";.&@'$$8:."+/8:+$8+&.5"BA.@%"




4$" *." I)+" *'$*.&$." 7." ;&./+.&" %M;." (." 9+'>+*%+'$" 7.@" F*&+L8+$@" >&8${8+@"
*'$%./;'&8+$@"7.@";7)@"+$%F&.@@8$%@".%"8L.&%+@"@'$%"-8@*87"_)+:$8&(N"Z.8$"4*<.$'Y".%"
!}c"
4//8$).7" B8&&0&.5" e')@" &.L+.$(&'$@" (8$@" 7." (F%8+7" @)&" 78" R"@)+%." (." L+.@"S !}o"
(A4*<.$'YN"8+$@+"I)."(."8%;&'&<"pGHCCq"(."B8&&0&."(8$@"78"(.&$+0&.";8&%+.5"-8&/+"7.@"
(+L.&@.@" >'&/.@" (." 9+':&8;<+." .%" 9+'>+*%+'$" .E;F&+/.$%F@" ;8&" -8@*87" _)+:$8&(!}y"78"
;7)@"&./8&I)897.".@%"@8$@"(')%."*.77."/'+$@"8)(8*+.)@.N")%+7+@F."(8$@"7-("#%/5.pC^^Hq5"
B."&'/8$"@)&")$";.&@'$$8:.";.)"*'$$)"(."7A8$%+I)+%F"&'/8+$.";&F@.$%.")$."@%&)*%)&."
&+:+(./.$%" 9+':&8;<+I).N" /8+@" )%+7+@." 7A+/8:+$8%+'$" ;')&" *'/97.&" 7.@" L+(.@" (A)$."
.E+@%.$*."@)&"78I).77."7.@"+$>'&/8%+'$@"@'$%"&8&.@"?"78">+*%+'$"+$%.&L+.$%"('$*"(."/8$+0&."
@)9@%8$%+.77.N"8>+$"(."&.*'$@%&)+&.".%"('$$.&")$."$')L.77."+$%.&;&F%8%+'$"="*.%%.">+:)&."?"
(." &<F%.)&" =" &'/8$*+.&5" 1L.*" 305$0. . ?,&-4*". pGHCGq" -8%&+*O" 6.L+77." ;')&@)+%" @8"
;'F%+I)." ()" &F*+%" :F':&8;<+I).5" U." $8&&8%.)&" &8*'$%." 78" L+." ()" 98*%F&+'7':)."
17.E8$(&.".&@+$"="%&8L.&@"7.@"7+.)E"I)A+7"8"<89+%F"p(."P8+:'$"="-8&+@N".$";8@@8$%";8&"
K.&7+$q".%"8+$@+"&.%&8*.N"(."/8$+0&."$'$"*<&'$'7':+I).N"/8+@">+(07.".%"('*)/.$%F")$."
.E+@%.$*." 8L.$%)&.)@.5" B'$%&8+&./.$%" 8)" &'/8$" (." _)+:$8&(N" +*+" 78" >+*%+'$N"
7A+/8:+$8%+'$N".@%";7)@"(+@*&0%."/8+@"$'$"/'+$@"+/;'&%8$%.5"B$*"=0--""pC^^^q"(."-<+7+;;."
K.8)@@8$%" .@%" )$" &'/8$" 9+':&8;<+I)."/8@@+>" ('$%" 78" *'$@*+.$*." ;'F%+I)." .%" 7." t.)"
(A+$L.$%+'$" .%" &F87+%F" 8L.*" 78I).77." +7" &8*'$%." 78" L+." ()" *'/;'@+%.)&" 98&'I)."
17.@@8$(&'" P%&8(.778N" %F/'+:$." (." 78" /8%)&8%+'$" (A)$" :.$&." 9+':&8;<+I)." .%"
&'/8$.@I)." I)+" @." >8+%" 9+'>+*%+'$5" 3')%" *'//." 7." (F/'$%&."Y'0. #,%#. !%--0. pGHH]q" ()"
*'77.*%+>" R"#$*)7%."S!}}N" )$" &'/8$"(8$@" 7.I).7" 78" 9+':&8;<+." (." 7A8*%&+*." .%" *<8$%.)@."
8/F&+*8+$."1$$8"e+*'7."P/+%<!}N".@%"*'$@%&)+%.".$"+/8:+$8$%"7.@"%F/'+:$8:.@"(.@":.$@"
I)+"7A'$%"*'$$).5"P+"%')%.@"7."9+':&8;<+.@"I)."$')@"L.$'$@"(."*+%.&")%+7+@.$%"78">+*%+'$"












7+L&.$%" 8+$@+" =" )$." $8&&8%+'$" LF&+%897./.$%" *'$%&.>8*%).77.5" BA.@%" *." I)." >'$%"
6'/+$+I)." e':).Y" (8$@" 805. 6*&%5. A%;("/=. pC^][qN" D&8${'+@" KF:8)(.8)" (8$@" Y'.
=4;&#*"$0I.K%#_.["))0*.abvweabvb.pGHHXq".%"-<+7+;;."U8>+%%."(8$@"@%05.=L7'=T.pGHCHq!}5"4$"
*."I)+"*'$*.&$."7.";8$'&8/8"+%87+.$"4(:8&('"D&8$Y'@+$+".%"1$(&.8"38&899+8"@'$%"@8$@"
(')%." 7.@" &'/8$*+.&@`9+':&8;<.@" ;8&/+" 7.@" ;7)@" +$%F&.@@8$%@"?" 7.)&@" %&8L8)E" @.&'$%"
F%)(+F@"(8$@"78"(.&$+0&.";8&%+.!}5"3')%"8)@@+"(+:$."(A+$%F&m%".@%"G-.*0.=%.\%*)0'$%.pGHHCq"
(A1$(&.8" B8/+77.&+N" )$" &'/8$" <+@%'&+*'`9+':&8;<+I)." @)&" )$" ;.&@'$$8:." 8M8$%"
&F.77./.$%".E+@%F"/8+@"('$%";&.@I)."&+.$"$A.@%"*'$$)"?"'@+/'N")$"8:&+*)7%.)&"I)+"8)"
(F9)%"()"Wf###."@+0*7.N"="78"@)+%."(A)$."&FL'7%."*'$%&."78"('/+$8%+'$"@8L'M8&(.N"(.L+.$%"
&'+" (." |+&:.$%+" p7A8*%).7" 1:&+:.$%'N" .$" P+*+7.q5" #$FL+%897./.$%" *'$@%&)+%" =" 7A8+(." (."
7A+/8:+$8%+'$".%"(."78">+*%+'$N"8+$@+"I)AF*&+%"*'/;70%./.$%".$"@+*+7+.$N"*."%.E%."&.;&F@.$%."
)$"<M9&+(."%&0@";8&%+*)7+.&N";')&"78"/8$+0&.">8$%8@%+I)."('$%"+7"&FF*&+%")$.";F&+'(."(."
7Ai+@%'+&."(A)$";'+$%"(."L)." %')%" =" >8+%" @+$:)7+.&!}5"4$>+$N"(8$@" 7.";8$'&8/8"8$:7'`





<+@%'&+I)." (.@" \%8%@`b$+@" /8+@" 78" @+$:)78&+%F" /M@%F&+.)@." (." V8&+7M$" V'$&'.5" "
%&8L.&@")$."*'$>&'$%8%+'$"@.&&F."8L.*"7A+/8:."&.{)."(."*.";.&@'$$8:."p=";8&%+&"()"%+%&.N"





!}"M0-".8/)&5%I.M%&)*"!%".=%./'".;0$";&*!&5%" pC^]TqN"G-.;"')%"$&*0.=%. #"*$"" pC^]^qN"A"T;&'=.G5%=&*0.0. -". 5/".
#"$$0=*"-0" pC^^XqN"B&$$&.%-.'&;0.=0-. #"*=%'"-0" pGHC,q".%"X/05$".<%$". $/$$"<%".;%.+05".;&-$&" pGHCXqN".$"*."I)+"
*'$*.&$."D&8$Y'@+$+"v"G-.)%"*=%'&.=0--0.;&5#,0I.@%$".=%.7'=*0^.?%_"$%-&"pGHCXqN".$"*."I)+"*'$*.&$."38&899+85"
!} "#$+%+87./.$%N" 7." %.E%." (.L8+%" m%&." 8**'/;8:$F" ;8&" )$" R"('@@+.&" (+" >87@+" ('*)/.$%+" @%'&+*+" ."
9+97+':&8>+*+"S"I)+";')&%8$%"$." >)%";8@";)97+F" pL'+&" 78"R"e'%8"S"=" 7AF(+%+'$"(8$@"A&;"'N%. 5$&*%#%. 0. #%<%-%N"
GHHTN";5"BWWf##q5"
!}y"
+$%.&;&F%8%+'$" (+>>F&.$%.N" =" %&8L.&@" )$" @%M7." >'&%" 7+%%F&8+&." .%" (.@" *<'+E" ;'F%+I).@"
>+*%+'$$87+@8$%@!5"
"






-9"*#,%$0#$0.?-"/=0e>%#&-"5.80=&/q. :. *&;"'N"-+.&&."j8@%"8L8+%" &.;&+@" 7.":.$&."(." 78"R"L+."
+/8:+$8+&."S5" P+:$+>+*8%+>" 7." >8+%" I)." /m/." .$" 8t')%8$%" 7AF%+I).%%." (." R"&'/8$"SN" +7"
I)87+>+." (." *.%%." /8$+0&." *.@" &F*+%@" <+@%'&+*'`9+':&8;<+I).@" x" .$" .>>.%" ;7)%%"
&'/8$.@I).@" ')%&." I)." $8&&8%+>@5" B.%%." /'(87+%FN" (F*7+$F." (8$@" )$." L.&@+'$" ;7)@"
;&'*<.";'F%+I)./.$%"(."*.77."(."P*<Q'9N"*A.@%`=`(+&."L8:).".%"@)::.@%+L.N".@%"&.;&+@."
8)@@+";8&"78"&.L)."R"\7)*+(8%+'$"S"I)+".$"GHHT"78$*.")$"8;;.7";')&"&.*).+77+&"(.@"%.E%.@"




(." L+.@" +/8:+$8+&.@"?"@%="5. pC^^,qN"8L0'#*0. 0$. -". #&/-0/*. pC^^Jq" .%"@%05. <&-405. pC^^^q5""
%&8L.&@")$.";'F%+I)."()"(F%8+7N"()"R">&8:/.$%"')97+F"S".%")$"@%M7."7+%%F&8+&."/8+@";8@"
8>>.*%FN" |8&*+$" >8+%" &.L+L&." (.@" ;.&@'$$8:.@" <+@%'&+I).@N" +77)@%&.@" *'//." +$*'$$)@5"






8$+/F.N"I)u.77." @'+%" &F.77."')"(." >+*%+'$" v" 7."('%.&"(u)$" %&8+%";.&%+$.$%" v" F*&+&." ="*." @)t.%"I)8%&.";8:.@"





5"'$%" .$"C^^,".%"\-%. 0*0;%$%.=0-.=050*$&" .$"GHC[!cq=")$"&.*).+7"')L.&%./.$%"@*<Q'9+.$"
*'//."@%$0. #&')0$$/*"-%. pGHH^q"(."D7.)&" Z8.::M!oN" .$";8@@8$%";8&" 7.@" &F;.&%'+&.@"(.@"
R">')@"S" <89+%8$%@" 7.@" ;7)@" :&8$(.@" L+77.@" +%87+.$$.@" F*&+%@" ')" &.*).+77+@" ;8&" 2'9.&%'"
178t/'!y".%"-8'7'"e'&+!}5"UAF*&+L8+$"@8$@"(')%."7.";7)@".$*7+$"="*.%%."/'(87+%F"/+*&'`
9+':&8;<+I)." (." :.$@" <+@%'&+I).@" .@%" 4):.$+'" K8&'$*.77+N" I)." B'&%.77.@@8" (F>+$+%"
*'//." )$" 9+':&8;<." *'/;)7@+>" R";.&.$$./.$%." 8778" &+*.&*8" (+" @F"S! 5" 6)" 8%(*&. =%.
#"'=0-0. pGHH]q" =" 1"-0'0. pGHCGq" .$" ;8@@8$%" ;8&" K&5#,0. =L%'<0*'&. pGHCHq" K8&'$*.77+"
&8@@./97.";7)@+.)&@"*.$%8+$.@"(."L+.@!".$"7.@"(F*&+L8$%"R"+$"()."'"%&.";'@."S5"4$"(F;+%"
(."@8";&'7+>+*+%FN"7A+$L.$%+L+%F"(F9'&(8$%."(."7AF*&+L8+$"$.";.&(";8@"(."L+L8*+%F"?"8+$@+N"
78" 9+':&8;<+." (." K8&'$*.77+N" 9+.$" I)." *'$*.$%&F." .$" I).7I)." ;<&8@.@N" /8+$%+.$%" 78"
*8;8*+%F"(."(F7+$F.&N"%&8*.&".%"&.@%+%).&")$.".E+@%.$*.5"6+:$."(A+$%F&m%N"7."@'$%"8)@@+"7.@"
9+':&8;<+.@" @F&+.)@./.$%" <)/'&+@%+I).@" I)." 6+$'" K87(+" 8" *'$@8*&F.@" =" )$."
@'+E8$%8+$."(.";8;.@"(8$@"@%$0. 0!!0*"$0. =%. +"+%. pGHCXqN" %')%" .$"/.%%8$%" 7A8**.$%" @)&" 7."
*8&8*%0&." L+'7.$%" pR".>>.&8%'"Sq" (." 7.)&" .E+@%.$*.N" (A8+77.)&@" ;<+7'7':+I)./.$%"
&.*'$@%&)+%.@5""%&8L.&@")$."F*&+%)&."8/)@8$%.".%"8/)@F.N"*'$%&7F.".%"+$%.77+:.$%.N"*.@"
9+':&8;<+.@"9&0L.@N"@8L8$%.@".%"L+L8*.@N";8&*')&.$%"7A<+@%'+&."(."7A#%87+."p.%"(."7A4)&';.q"




















/8+@" F:87./.$%" (A8/')&N" (')7.)&" .%" L+." I)'%+(+.$$.5" U.@" *8&8*%0&.@" <+@%'&+I)." .%"
&'/8$.@I)."%&')L.$%")$."@M$%<0@."(8$@"78"9+':&8;<+."I)."7."$8&&8%.)&`8)%.)&"&F87+@."
="%&8L.&@"78"7.*%)&."(.@"t')&$8)E"')"7AF*')%."(.@"%F/'+:$8:.@"(.@";&'%8:'$+@%.@"?"*.%%."
(F/8&*<." /'$%&." 78" *'$L+*%+'$N" (Ft=" (." 78" V+*&'<+@%'+&.N" I)." *u.@%" @.)7./.$%" .$"
('$$8$%" 78" ;8&'7." 8)E" R"$'$`+77)@%&.@"S" I)." 7u'$" ;.)%" *'/;&.$(&." )$." F;'I)." .%"
;&F@.&L.&" @8" /F/'+&.5" B$&*%0. =%. %$"-%"'%. '&'. %--/5$*%" .@%" )$" %.E%." (u<M9&+(8%+'$"
*'$%./;'&8+$.".E./;78+&."?";')&"78">8{'$"('$%"+7"/F78$:."7.@":.$&.@"7+%%F&8+&.@"/8+@"





















%')%".$":8&(8$%")$" >+7" >8+97.".%"8/9+:)"8L.*"@.@"L.&@+'$@"&F.7@N"8*I)+0&.$%")$." %')%."






1-&/+0$$0.:. +&D;05. =4#"=0'$5. "<0#. 5". <%0. +"*.K"*%/5.6"+&*". pC]]Xq"(."|89&+.7"f+*8+&." .%"
i.$&+"K.8)*78+&N"'s"D7');.%%.".%"38;'&8"@'$%"7.@";@.)('$M/.@"(.@"(.)E"8)%.)&@"&F.7@N"
@)+%"*."@+77'$5"-)+@I)A+7"@A8:+%";&';&./.$%"(A)$"&.*).+7"(.";'0/.@"8%%&+9)F"=")$"8)%.)&"







.>>.%" )$" %.E%." 's" 7.@" $'/@" ()" 9+':&8;<." .%" ()" 9+':&8;<+F.N" F:87./.$%" >+*%+>@N"
















.$" C^,T" .%" ;)+@" &.%&8L8+77F" .$" C^[X" .%" C^JCqN" )$" %.E%." 8L.*" 7.I).7" 7A4@;8:$'7" p/8+@"
LF&+%897./.$%"*'@/';'7+%.!!q"V8E"1)9"@A+$@*&+%"(8$@"*.%%."%&8(+%+'$5"68$@"*.%%."z)L&."
*'/;'@+%.N" 78" ;8&%+." ;&';&./.$%" 9+':&8;<+I)." &.78%+L." =" *." ;'0%." +/8:+$8+&." p.%" 8)"
*'//.$%8+&."(."@.@"')L&8:.@q"@."/m7."="(A8)%&.@"(."$8%)&."(+L.&@.5"B'$*.$%&'$@`$')@"
/8+$%.$8$%" @)&" (.@" %.E%.@" 's" 7." ;&'t.%" 9+':&8;<+I).N" .%" ('$*" 78" L+." (." 7A<'//."
9+':&8;<+F@N".@%"7."LF&+%897."*.$%&."()"&F*+%5"
6,0.A0"-.8%!0.&!.B0("5$%"'.`'%),$.pC^TCqN"7.";&./+.&"&'/8$"I)."f78(+/+&"e89'O'L"
F*&+%" (+&.*%./.$%" .$" 8$:78+@N" .@%" )$." 9+'>+*%+'$" .E%&m/./.$%" +$%F&.@@8$%."?" 8L.*"
;7)@+.)&@"(F*.$$+.@"(A8L8$*.".77."&F)@@+%"="+$%F:&.&"(."/8$+0&."<89+7."7."&'/8$".%"78"
9+':&8;<+.N" 8+$@+" I)." 7A.$I)m%." I)A)$" $8&&8%.)&" >+*%+>" >8+%" @)&" 78" L+." (." @'$" >&0&.N"
























7A<+@%'+&." .@%" (AF*&+&." )$." 9+':&8;<+." I)+" @'+%" (+>>F&.$%." (.@" <89+%).77.@" (%&)*"+,%05.
*&;"'#405!c";7.+$.@"(."*7+*<F@".%"(A.&&.)&@":&'@@+0&.@"?";.$(8$%"@8"&.*<.&*<."+7"('+%">8+&."
>8*."=")$"8)%&."9+':&8;<."(."P.98@%+8$N")$"*&+%+I)."7+%%F&8+&."I)+">8+%"%')@"*."I)A=";&+'&+"
)$" 9+':&8;<." $." (.L&8+%" ;8@" >8+&. !o 5" 6A8+77.)&@N" 7." &'/8$" t')." 8L.*" 78" ;&8%+I)."
9+':&8;<+I).".$";7)@+.)&@"'**8@+'$@N";8&".E./;7."7'&@I)."7."$8&&8%.)&"(F*')L&."I)."









;8&" 7.@" *&+%+I).@" 7+%%F&8+&.@N" I)+N" @8$@" (')%." +$>7).$*F@" ;8&" 7.@" ;'@+%+'$@" R"8$%+`
9+':&8;<+I).@"S" (." 78" /'+%+F" ()" @+0*7.N" '$%" ;7)%%" &./8&I)F" I)." *.%%." .$%&.;&+@."
"""""""""""""""""""""""""""""""""""""""""""""""
!c "_)." e89'O'L" (F%.@%8+%" (A8+77.)&@" ')L.&%./.$%N" *'//." $')@" 7A8;;&.$(" )$." 7.%%&." (." C^,," 's" +7"


































(A)$." L+." =" 7A8+(." .E*7)@+L." (.@" ('*)/.$%@N" .%" *.77.N" &'/8$*F.N" I)+" @." 7+L&." 8)E"
"""""""""""""""""""""""""""""""""""""""""""""""





UuF*&+L8+$"&.@;.*%FN"@87)F";8&" @.@";8+&@N" ')" 7u<'//."@.*&.%";&'>'$(F/.$%"/8&I)F";8&"(.)E" F%&8$:.@"













7+%%F&8%)&.5" f'+7=" ('$*" *'//.$%" +7" >8)%" 7+&." 7." R"2.87" U+>."S" ()" %+%&.N" I)+" (A8+77.)&@"
&.$L.&@."7."%+%&."p6,0.$*")0=T.&!.B0("5$%"'.`'%),$q"I)."7A8)%&."9+':&8;<."()"&'/8$N"V&5"
|''(/8$N"8L8+%"('$$F"="@'$"')L&8:.!5"
6." $8%)&." &'/8$.@I).N" 7." @'$%" F:87./.$%" 7.@" 9+':&8;<+.@" (." ;.&@'$$8:.@"
+/8:+$8+&.@" %.77.@" I)." 7.@" F*&+L.$%" 3<'/8@"V8$$" (8$@"80. =&#$0/*. 1"/5$/5. 8". <%0. =/.
#&;+&5%$0/*."--0;"'=.7=*%"'.80<0*_/,'.*"#&'$40.+"*./'.";%!".$"C^TJN"P%.L.$"V+77<8)@.&"
(8$@"f=U%'.K/--,&/50.:.6,0.8%!0. "'=.20"$,. &!."'.7;0*%#"'.t*%$0*. abeabuQ. (T. [0!!*0T.
?"*$U*%),$!..$"C^JGN".%";7)@"&F*.//.$%"-8@*87"V'&+$"pM%&)*"+,%0.=0.3"<0-.K/'#,!!q".%"
6'/+$+I)."-8:$+.&"p8".2%"'0.+*/55%0''0!cqN".$"GHH^5"3')%".$":8&(8$%"78">'&/.`&'/8$N"














.@%" FL+(.$%" 7'&@I)A'$" @A8;.&{'+%" I)." 7AF*&+L8+$" 9+':&8;<+FN" =" @8" /'&%N" 8L8+%" CC" 8$@5" " *.%" F:8&("









'$%" 9.8)*');" &F>7F*<+" @)&" @'$" @%8%)%N" %')%" .$" @')7+:$8$%" @'$" .E*.;%+'$$87+%F !o 5"






$8&&8%.)&`9+':&8;<." 87%.&$." 78" ;&F@.$%8%+'$" (." /8%F&+8)E" >8*%).7@" pFL+(.//.$%"







V8E"1)9".%">"$.6"$0.:.7'.7;0*%#"'.7*$%5$Q. abcdeabvw. pC^^]q"(." 7A1/F&+*8+$"g+77+8/"







*&+%+I)." (." 7A8&%" I)+" &F;'$(8+%" 8)" $'/" (A1$(&.Q" V8&9'%" $A8L8+%" t8/8+@" .E+@%F5" P)&" *.%" 8@;.*%" (."
R"('*)/.$%87+%F"S" L'+&" B8@%.778$8N" R"K+'>+*%+'$N" 6'*)/.$%87+%M" 8$(" %<." #$%.&$.%"SN" B0;%#0*#,%&N" U###N"
GHCXGN";5"CCJ`CG,5"
!} "D')&$+.&" pGHHXq" 7." /.%" .$" ;8&87707." 8L.*" 7." *F709&." 8&%+*7.`*8$)78&" ()" ;<M@+*+.$" 178$" P'O87N" R"















V.E+I).";.$(8$%" 78" @.*'$(.":).&&."/'$(+87.";')&"$." t8/8+@"&.%')&$.&" .$"4)&';.5"
-')&"*.%%."&8+@'$N"8>+$"(."&.*'$@%&)+&."@8"L+.N" 7."$8&&8%.)&".@%"'97+:F"(."@."&.$(&."8)"
B<+8;8@".%"(."%.$%.&"(."7."&.$*'$%&.&5"U."&F*+%"(."@8"L+."I)A+7"F*&+%";&':&.@@+L./.$%".@%"
('$*" .$" /m/." %./;@" 7." &F*+%" (A)$." F;'I)." <+@%'&+I)." .%" (A)$" *')&8$%" 8&%+@%+I)."
&FL'7)%+'$$8+&.5" b$." &F>7.E+'$" 8&%+@%+I)." .%" <+@%'&+*'`;<+7'@';<+I)." ;&'>'$(." .%"



















@+/)78%+'$" (." 7A8;;8&8%" (A)$" %.E%." *&+%+*'`9+97+':&8;<+I)." p;<'%':&8;<+.@N"
%F/'+:$8:.@N" $'%.@" .E;7+*8%+L.@N" .EF:0@.@" @8L8$%.@q" K'M(" &.@%+%)." )$." 9+':&8;<+."
/8:+@%&87.N" I)+" %')%" .$" (./.)&8$%" (8$@" 7." *<8/;"(." -L,&"q.;'@%/'(.&$.N" @A+$%0:&."
(8$@" 7." @+77'$" (.@" 9+':&8;<+.@" >8)@@8+&.@N" I)+" *'//." $')@" 7A8L'$@" L)" =" ;7)@+.)&@"
&.;&+@.@"&.;&F@.$%.$%"7A)$."(.@">'&/.@"(."9+'>+*%+'$@"
"
4$>+$N" .E;7'&'$@" 78" (.&$+0&." %M;'7':+." (." 9+'>+*%+'$" *'$%./;'&8+$.N" *.77." I)+"
*'$@+@%.".$"7."&.*).+7"(."L+."(.";.&@'$$8:.@"+/8:+$8+&.@5"
P.@" 8$*m%&.@" @'$%" FL+(.//.$%" 7.@"L+.@"(.";.+$%&.@" .%" *&+/+$.7@" .E%&8'&(+$8+&.@"
&8*'$%F@" ;8&" g+77+8/" K.*O>'&(" .%" Z'&:." U)+@" K'&:.@N" 8L.*" 78" /F(+8%+'$" (." g87%.&"




*.77.@" I)+" .$" I).7I)." @'&%." :8&(.$%" 78" %&8*." (A)$." &F>F&.$*." &F.77.N" /m/." @A+7@" 78"
/'(+>+.$%"')"7A+$L.$%.$%" p.%"I)+"('$*"&.70L.$%";7)%%"(." 78" %&8(+%+'$"9'&:.@+.$$.q!5"
U.@" &.*).+7@" (.@" #%87+.$@" |)@.;;." -'$%+::+8" p@%$0. =%. /&;%'%. %--/5$*%N" C^^,qN" 4&/8$'"
B8L8YY'$+"p@%$0.(*0<%.=%.%=%&$%N"C^^Tq".%"U)+:+"V87.&98"p?&'5%)-%.%'/$%-%I.B0)/%$%.=".M%&)*"!%0.
"""""""""""""""""""""""""""""""""""""""""""""""
!"e')@"8L'$@"F%)(+F"(."I).77."/8$+0&." 7.@" G;")%'"*T.3&*$*"%$5. pC]]Jq.8L8+.$%"&F)@@+"=" +$%F:&.&" 7A.@@8+"
<+@%'&+*'`;<+7'@';<+I)."(8$@"7A+$L.$%+'$"9+':&8;<+I).5"
!"BA.@%";8&".E./;7."7."*8@"(."78"$')L.77."R"U8"/':7+."(+"|':'7"S"p;)97+F".$"C^XT"(8$@"7."&.*).+7"H;(*0q"
(." 3'//8@'"U8$('7>+N" )$" %.E%." %')%" =" >8+%" @+$:)7+.&"(8$@" 7." ;8$'&8/8" 9+':&8;<+I)." +%87+.$N" .%" $'$"
@.)7./.$%N"()"WW."@+0*7.5"B."&F*+%".@%")$."LF&+%897.";8&'(+."(."7A8*%."9+':&8;<+I).5"4$".>>.%N"7."$8&&8%.)&N"
.$"/+/8$%" 7AF$'$*+8%+'$"@F&+.)@."()"9+':&8;<.N" %.$%."(."&F%897+&" 78"LF&+%F"@)&" 78" >.//."(." 7AF*&+L8+$"




%;;")%'"*%0N" GHCT!q" .%"(.@"D&8${8+@"i.&LF" U."3.77+.&" pf'#T#-&+=%". %'/$%-%5N" GHH]q" .%"





)$+I)./.$%" @)&")$" %&8+%"(A+(+'%+." x" @')L.$%")$."'9@.@@+'$"x"(." 7.)&"9+':&8;<+F5"U8"
%&.$%8+$."(."(.@*&+;%+'$@"&8;+(.@"(."B'&$.8)"&8*'$%."(.@"R"L+.@";.&().@N"7'+$%8+$.@".%"
')97+F.@N" '9@*)&.@" ')" +$@'7+%.@"SN" ('$%" 78" %&8(+%+'$" .@%" %&0@" .E;7+*+%.!5"" 7A+$@%8&" (."
B8L8YY'$+" *.@" L+.@" 9+Y8&&.@" @'$%" @8+@+.@" (8$@" )$" 8@;.*%" )$+I).N" @')L.$%" 8/)@8$%5"
3')%.>'+@N"@+"78"%&8(+%+'$"9+'>+*%+'$$.77."I)+"&./'$%."="1)9&.M"@.";&';'@8+%"(A)%+7+@.&"7."
(F%8+7"(A)$":.@%."')"(A)$"FLF$./.$%";')&"F*78+&.&")$."L+."*'/;7.E.N"+*+"78"L+.".@%"(Ft="
&F()+%." =" )$" ;8&%+*)7+.&" @8$@" *'$%.E%." .%" @8$@" (FL.7';;./.$%N" I)+" 8)" 7+.)" (A)$."






$'$`+77)@%&.@N" /8+@" *'$%&8+&./.$%" 8)E" 9+':&8;<+F@" (." -'$%+::+8N" I)+" F%8+.$%" ;7)%%"
*'//)$@N" +*+" 7.@" 9+':&8;<+F@" @'$%" R"@%&8/9." ." ;8&8('@@87+"S" .%" 7.)&" *8&8*%F&+@%+I)."
;&+$*+;87."&F@+(."(8$@")$."+(+'%+."I)+"@."&8;;&'*<."(."7A+$>8/+."(.@";.&@'$$8:.@"(."






P*<Q'9N" Z'&:."U)+@"K'&:.@N" Z8*I).@"2')98)("S5"4%"*'$%+$)8$%"(8$@")$."$'%." .$"98@"(.";8:."R"V8+@"
8)@@+"?"Z8L+.&"V8&8@N"-+.&&."V+*<'$N"-8@*87"_)+:$8&(N"Z.8$"4*<.$'YN"-8%&+*O"V8)&+0@"S5"
!"
.$" &.@%8$%" .$" ;&./+.&" 7+.)" )$" .E.&*+*." (AF&)(+%+'$" 7+%%F&8+&.N" 7Af'#T#-&+=%". %'/$%-%5.
pGHHGq.(Ai.&LF"U."3.77+.&"p/./9&."(."7Al)7+;'q"@."/'$%&.";7)@"+$%F&.@@8$%."()";'+$%"
(."L)."(."7A<M9&+(8%+'$"(+@*)&@+L.5"4$".>>.%N"(8$@"*."&.*).+7N"(.&&+0&."7.@"'$Y."L+.@"(."
;.&@'$$8:.@" 9+Y8&&.@" .%" +$*'$$)@" I)+" @'$%" &8*'$%F.@N" +7" .@%" @')L.$%" ;'@@+97." (."
(+@*.&$.&" )$" *'$%.E%." &F>F&.$%+.7N" *'//." ;8&" .E./;7." 7." $'/" /8$+;)7F" pR"Z8O'9"
2'/8$@'$"Sq"(A)$.";.&@'$$."&F.77.5""
"
3')%.>'+@N" 78" ;&8%+I)." 78" ;7)@" *'/;7.E.N" 8+$@+" I)." ;7)@" >'&/.77./.$%" .%"
.@%<F%+I)./.$%"+$%F&.@@8$%.".@%"="&.*<.&*<.&"(8$@"7.@"9+':&8;<+.@"(."I)8%&."F*&+L8+$@"
()"WW."@+0*7."I)+"8;;8&%+.$$.$%"="(.@":F$F&8%+'$@".%"$8%+'$87+%F@"(+>>F&.$%.@"?"7A#%87'`
8&:.$%+$" Z)8$" 2'('7>'" g+7*'*O!! N" 7." '):'@78L." 68$+7'" j+k!c N" 7." B<+7+.$" 2'9.&%'"
K'78h'!o".%"7A#%87+.$"68L+(."l&.**<+'!yN"I)+"@.&'$%";&'%8:'$+@%.@"(."78"(.&$+0&.";8&%+.5"
1L8$%" (." *'$*7)&.N" 8%%8&('$@`$')@" I).7I).@" +$@%8$%@" @)&" )$" 7+L&.N" 2%0.
7/5)0U"'=0*$0'"p805.4;%)*"'$5q"(."g5"|5"P.987("pC^^GqN"I)+"/F&+%.&8+%")$."F%)(.";7)@"
8;;&'>'$(+." ;')&" 78"/8$+0&." ;8&%+*)7+0&." 8L.*" 78I).77." +7" (F*7+$." 78" ;&8%+I)." (." 78"
9+':&8;<+." >+*%+'$$.77." *'$%./;'&8+$. !} 5" 4$" .>>.%N" 7.@" I)8%&." 7'$:@" &F*+%@" I)+"
*'/;'@.$%"*."%.E%.";')&&8+.$%"m%&."*78@@+>+F"*'//."p.$%&."8)%&.@q"(.@"9+'>+*%+'$@5"805.
4;%)*"'$5.&8*'$%."I)8%&."L+.@"(.";.&@'$$.@"+/8:+$8+&.@"%')%.@"7+F.@N"(A)$."/8$+0&."')"




!c"4$" ;8&%+*)7+.&" ;')&" 7." &.*).+7"Y'. $&;(0"/. +&/*.M&*%5.2"<%=&<%$#,I. B0+$. #,"+%$*05. =9/'0.;Z;0. ,%5$&%*0"










;.+$%&." ('$%" +7" (.L+.$%" 7A8/+5" UA+/8:+$8%+'$" @." 7+." 8)E" >8+%@" 9+':&8;<+I).@" &F.7@" (."
7A8)%.)&"/8+@"7.@"L+.@"&.@%.$%"%')%"(."/m/.">+*%+L.@"?"*.@";.&@'$$8:.@"'$%".$"*'//)$"
7." >8+%" (Am%&." F/+:&F" .%" (.L'+&" >8+&." >8*." =" )$" @.$%+/.$%" (AF%&8$:.%F" .%" (." @'7+%)(."
;&'>'$(.N" I)+" 7.@" *'$()+%" 8)" @)+*+(." ')" =" )$." 8)%'`8$F8$%+@@./.$%" ;&':&.@@+>5" U8"
@%&)*%)&.".%"7."%'$"$."*<8$:.$%";8@"(A)$"&F*+%"="7A8)%&."?")$"@*<F/8">+E."x";&F@.$%8%+'$"
()"9+':&8;<+FN";&./+0&."&.$*'$%&."8L.*"7."$8&&8%.)&`9+':&8;<.N"&F*+%"9+':&8;<+I)."x"
.@%" &./;7+" ;8&" %')%." )$." @F&+." (uF7F/.$%@" >8*%).7@5" U.@" @')L.$+&@" ()" $8&&8%.)&N" 7.@"
L+@+%.@" (.@" 7+.)E" <89+%F@" ;8&" @.@" ;.&@'$$8:.@N" 8+$@+" I)." 7.@" *'$L.&@8%+'$@" 8L.*" .)EN"
@A87%.&$.$%"8L.*"(.@".E%&8+%@"%+&F@"(.@" t')&$8)E"+$%+/.@"')"(."78";&.@@."8+$@+"I)A8L.*"
(.@" ;<'%':&8;<+.@N" *'//."(A<89+%)(." *<.Y"P.987(5"6." *.%%." >8{'$N" 7." $8&&8%.)&" .@%"
*8;897."(."/.$.&" )$." .$I)m%." 9+':&8;<+I)." I)+" .@%" 8)@@+" )$." +$L.@%+:8%+'$" @)&" @8"
;&';&." F&8(+*8%+'$5" Uu'&+:+$87+%F" )$+I)." (." *.@" %.E%.@N" 9+.$" I)AF*&+%@" (8$@" )$" @%M7."
(+@*&.%".%"8;;8&.//.$%"@+/;7.N"&F@+(."(8$@"78"(+87.*%+I)."(."L'+E"I)+"*'/;'@.$%"78"
















<.)&+@%+I).@" (." 78" 9+'>+*%+'$" *'$%./;'&8+$.5" B<8*)$." (.@" >'&/.@" /8t.)&.@" (." 78"
9+'>+*%+'$"I)."$')@"8L'$@"(F*&+%.@";&';'@.$%")$."@%&8%F:+.".%")$.">+$87+%F"(+>>F&.$%.";8&"
&8;;'&%"8)"&F*+%"9+':&8;<+I)."I)A.77.@"/.%%.$%".$"z)L&.5"1L8$%"(."$')@";.$*<.&"@)&"
7.@" ;8&%+*)78&+%F@" .%" 7.@" @+$:)78&+%F@" (." *<8I)." 9+'>+*%+'$N" +7" .@%" ;'@@+97." (." @8+@+&"
I).7I).@"%.$(8$*.@":F$F&87.@5"3')%"(A89'&("$')@"8L'$@"&./8&I)F@"I)."7.@"(+>>F&.$*.@"
.$%&." )$" &F*+%" 7'$:" @)&" )$" @.)7" ;.&@'$$8:." .%" )$." @F&+."(."9+':&8;<+.@" *')&%.@" @)&"
;7)@+.)&@";.&@'$$8:.@"$."@'$%";8@"@.)7./.$%"(A'&(&.".E%F&+.)&.N"*8&".77.@"&FL07.$%")$"
F*8&%" F:87./.$%" @)&" 7." ;78$" (.@" +$%.$%+'$@" ;'F%+I).@" .%" (A.>>.%@" :F$F&8)E5" U.@"
9+':&8;<+.@"*')&%.@".%" @F&+87+@F.@"'$%" %.$(8$*."="@."*'$>+:)&.&"*'//."78"9+':&8;<+."
(A)$"@.)7";.&@'$$8:."R"%M;+*+@F"SN".%"('$*"*'//."78"9+':&8;<+."(A)$"*8&8*%0&.N";7)%%"
I)." (A)$." ;.&@'$$."?" 7A8&%+@%.N" 7." ;'0%.N" 7." >')N" 7." 9+Y8&&.N" @'$%" 7.@" LF&+%897.@" @)t.%@"
9+':&8;<+F@5"4$"&.L8$*<." 78"9+':&8;<+."@')@">'&/.N"(+@'$@N"/'$':&8;<+I)." %.$(."="
LF<+*)7.&" ;7)@+.)&@" 8@;.*%@" (A)$" ;.&@'$$8:." .%" ('$*" =" @." *'$>+:)&.&" *'//." 78"
9+':&8;<+."(A)$."+(.$%+%F"@+$:)7+0&.".%";7)@".$&8*+$F."(8$@"7."*'$%.E%."<+@%'&+I).5"U8"
9+':&8;<+." @F&+87+@F." ;&';'@." )$" .>>.%" (." 9+':&8;<+." *'$*.$%&F.N" 78" 9+':&8;<+."
R"/'$':&8;<+I)."S")$".>>.%"(."9+':&8;<+."(+>>)@."v"+7"@A.$@)+%"I)."78";&./+0&.".E;&+/."
)$." ;'F%+I)." ()" (F%8+7" (F*+@+>" pI)A+7" *'$*.&$." )$" 8@;.*%" (." 78" ;.&@'$$87+%F" ')" )$"
FLF$./.$%!qN" %8$(+@" I)." 78" @.*'$(." @." ('$$." *'//." >+$87+%F" (." &F)$+&" (8$@" )$."
+/8:."*'<F&.$%."78";7)&87+%F"@')L.$%"*'$%&8(+*%'+&."(.@"%&8+%@"I)."7."9+':&8;<+F".E<+9.5"









D'&%+.&N"i8L.&*&'>%N"U)@.9&+$O"p(+&5qN"@%05.0'.*4#%$5.:. !&*;05. -%$$4*"%*05. 0$.;4=%"$%E/05.=0.-".(%&)*"+,%0. 0$.=0.
-9"/$&(%&)*"+,%0N"GHHJN";5",J,`,^^5"
!"
9+'>+*%+'$" ;'@@0(." (." $'L8%.)&" $." &.70L." ;8@" %8$%" 78" &F8*%+L8%+'$" (.@" :.$&.@"
%&8(+%+'$$.77.@"/8+@"()"%&8+%./.$%"()"/8%F&+.7">8*%).75"D8*."=")$">8+%"')"=")$."('$$F."

















68$@" 78" %&'+@+0/." ;8&%+." (." *.%%." &.*<.&*<." $')@" $')@" ;.$*<.&'$@" @)&" 7.@"
$'/9&.)E".%"(+L.&@"I).@%+'$$./.$%@";'@F@";8&"p.%"=q"78"9+'>+*%+'$"*'$%./;'&8+$.5""
;8&%+&"(.@"(+@*')&@"+@@)@"(."78"*&+%+I)."7+%%F&8+&.".%"(.@"%.E%.@"9+'>+*%+'$$.7@".)E`/m/.@N"
$')@" .@@8M.&'$@" (." (F:8:.&" %')%.@" 7.@" +/;7+*8%+'$@" I)+" >'$%" (." *.%%." /'(87+%F"
9+':&8;<+I).";8&%+*)7+0&.")$"'9t.%"@8+778$%"(."$'%&.".E%&m/."*'$%./;'&8+$"?"+7"@A8:+%"(."
I).@%+'$@" I)+" &.70L.$%" FL+(.//.$%" (." 7A'&(&." 7+%%F&8+&." /8+@" 8)@@+" (." *.7)+"
F;+@%F/'7':+I)." .%" <.)&+@%+I).5" 68$@" *." *<8;+%&." $')@" %&8+%.&'$@" x" (." /8$+0&."
$F*.@@8+&./.$%" @)**+$*%." x" 7.@" 8@;.*%@" 7.@" ;7)@" @;F*+>+I)./.$%" ;'F%+I).@" I)A+7" .@%"
;'@@+97." (."(F%.*%.&" (8$@" 78" ;&'()*%+'$" 9+'>+*%+'$$.77.5" 4$@)+%.N" =" %&8L.&@" I).7I).@"
+$@%&)/.$%@">')&$+@";8&"78"$8&&8%'7':+.N"$')@"89'&(.&'$@"7."$z)("*8;+%87"I)+N"(8$@"7.@"
















U.@" $')L.8)%F@" >'&/.77.@" I)." $')@" 8L'$@" F%)(+F.@" (8$@" 7." *<8;+%&." (.&$+.&"
.$%&8w$.$%" (.@" $')L.8)%F@" ;'F%+I).@" =" ;7)@+.)&@" $+L.8)E"?" %')%" (A89'&(" .77.@"
*'$*.&$.$%" 78" %M;'7':+." (." ;.&@'$$8:." 9+':&8;<+FN" .$@)+%." 7.@" /'(87+%F@" (."
9+':&8;<+@8%+'$".%".$>+$"7.@"/)7%+;7.@"*'$@FI).$*.@"I)."*.@"*<'+E"(F*7.$*<.$%5""
Uu0&."*'$%./;'&8+$.".@%"/8&I)F.N"*'//."$')@"7u8L'$@"L)N";8&")$."'/$+;&F@.$*."








(.@" F*8&%@" ;8&" &8;;'&%" =" (.@" *8$'$@" (." &.;&F@.$%8%+'$@" +/;7+*+%.@5" -7)@" I)." (8$@"
(u8)%&.@":.$&.@".E%&m/./.$%"*'(+>+F@N"+7"@./97."I)."78"&8+@'$"(Am%&."(."78"9+':&8;<+."
@'+%"78"*8;8*+%F"(."@u8>>&8$*<+&"(u)$"<'&+Y'$"(."7.*%)&.";&FL+@+97.5"U'&@I)A.77."/'$%&."



























;&F*+@"?" 78"/F%8>+*%+'$"9+':&8;<+I).N" 78"9+':&8;<+." >8*%).77." .%" &'/8$"9+':&8;<+I).5"
-')&"7A#%87+."+7".@%";'@@+97."(."*+%.&"-+.%&'"B+%8%+".%"U)*8"B8$87+";')&"78"*'<F&.$*."(."
7.)&@";&'t.%@"(AF*&+%)&."9+':&8;<+I)."p&.@;.*%+L./.$%"(8$@"78">'&/."(."&F*+%`.@@8+".%"(."
>+*%+'$@" 8)%'9+':&8;<+I).@" (.@" ;.&@'$$8:.@" (." 78" *78@@+*+%Fq5" 4$" &.L8$*<.N" V8&+8"
K.77'$*+N"%')%".$"&.@%8$%">+(07."=")$."(F/8&*<."I)+"/m7.";@M*<'7':+.".%"('*)/.$%@N"8"
.E;F&+/.$%F" %')%.@" 7.@" >'&/.@"(."9+':&8;<+.";7)@";&8%+I)F.@" p&'/8$*F.N"<+@%'&+I).N"
>8)@@."8)%'9+':&8;<+.q5"4$"*."I)+"*'$*.&$."7."/'$(."8$:7'`@8E'$N"7AF*&+L8+$" 7.";7)@"
F*7.*%+I).".@%"@8$@"(')%."e'&/8$"V8+7.&5"P+"7A'$"*'$@+(0&."@8";&'()*%+'$"9+':&8;<+I)."




B'//." (A<89+%)(.N" ;8&87707./.$%" 8)E" .E;F&+/.$%8%+'$@" (.@" F*&+L8+$@`
9+':&8;<.@N"7."WW."@+0*7."8"*'$%+$)F"(."@A+$%.&&':.&"@)&"78";78*."I)."78">'&/.`9+':&8;<+."
('+%"'**);.&"(8$@"78"*&+%+I)."7+%%F&8+&.".%"(8$@"78"%<F'&+."7+%%F&8+&.5"B.&%8+$@";8&/+"7.@"
;7)@" +/;'&%8$%@" ;.$@.)&@" '**+(.$%8)E" x" $'$" $F*.@@8+&./.$%" @;F*+87+@%.@" (." 78"
9+':&8;<+."xN"%.7@"I)."U)O8*@N"K8O<%+$.N"K8&%<.@N"D')*8)7%N"U'%/8$".%"K')&(+.)N"'$%"
!y"





(+@*')&@" <+@%'&+':&8;<+I).@N" 7.@" ;&'t.*%+'$@" 8)%'9+':&8;<+I).@" (." 7AF*&+L8+$5" 4$"
:F$F&87"7.@"8E.@"@)&"7.@I).7@"%')%"(+@*')&@"9+'>+*%+'$$.7"@A'&:8$+@."@'$%"8)"$'/9&."(."
(.)E"?")$"8E."I)+" &.70L."(." 78"I).@%+'$"(." 78" &FF*&+%)&."(A)$." +(.$%+%F" p+$(+L+().77."
/8+@"8)@@+"(A)$."*'//)$8)%Fq".%")$"8E."I)+"&.70L."(."78"/F/'+&."<+@%'&+I).".%"(."@8"









*8&" <'&@" (." 7A'&(+$8+&.N" /8+@" +$+/+%897." *8&" .E*.;%+'$$.7"(8$@" @8" @+$:)78&+%F"
+&&F()*%+97."?" @+" 7."<F&'@"*78@@+I)."&.@%.")$"/'(07."x" +$8%%.+:$897."/8+@"9+.$";&F@.$%"
*'//." ;'+$%" (." &.;0&." x" 7." <F&'@" (.@" 9+'>+*%+'$@" .@%" @')L.$%" %&';" 89@)&(.N"
+$*'/;&F<.$@+97.N"L'+&."(F;7'&897.N".%"+7"$."&.;&F@.$%."I)."7)+`/m/.5"V8+@";')&"9+.$"












B." I)+" &.$(")$" +$(+L+()" R";'&%.)&"(A)$." 9+':&8;<+."S" .%" ('$*" R"9+':&8;<897."S" .@%"
(A8;&0@" U'%/8$" )$." +$>&8*%+'$" ;8&" &8;;'&%" =" )$" *'/;'&%./.$%" 8%%.$()5" U." @8+$%"
/F(+FL87" 8" 7." (&'+%" (Am%&." 9+':&8;<+F" *8&" @8" L+.N" /m/." @+" .77." .@%" ;&FL+@+97." .%"
@%F&F'%M;F.N"&.;&F@.$%.")$"F*8&%";8&"&8;;'&%"8)E"L+.@"(.@":.$@"*'//)$@".%"('$*"@8$@"
9+':&8;<+.5" BA.@%" 78" (+>>F&.$*." (." @%8%)%" *)7%)&.7" I)+" .$%&8w$." *.%%." ;8&%+%+'$" .%" I)+"



























9+':&8;<+." 7+%%F&8+&.}5" 3')%.>'+@N" 7A+$%F&m%" (." *.%%." %M;'7':+." (."9+':&8;<+." $." &F@+(."
;7)@"(8$@"@8"L87.)&"(."*&+%+I)."(."7Az)L&."/8+@";7)@";&';&./.$%"(8$@"7."&F*+%"(A)$."
L+."@+$:)7+0&.5"P+"78"9+':&8;<+."(AF*&+L8+$"%&8(+%+'$$.77."L+@8+%"="&F>7F*<+&"@)&"7."&8;;'&%"
.$%&." 78" L+." (." 7A8)%.)&" .%" @'$"z)L&." .%" ('$*" .$%&." @'$" LF*)" .%" @'$" +/8:+$8+&.N" 78"
9+'>+*%+'$"(AF*&+L8+$"*'$%./;'&8+$."L.)%"@.">8+&."="@'$"%')&"z)L&."7+%%F&8+&."v".77."$."
*<.&*<.";8@"(8$@"78"L+."(."7A8)%.)&"7.@"*'$>+&/8%+'$@"(."*."I)+";.)%"m%&."7)"(8$@"@'$"
z)L&.N" /8+@" ;&';'@." )$." $')L.77." L+@+'$" ')" +$%.&;&F%8%+'$" (." *.%%." L+." 8L.*" 7.@"
/'M.$@" (." 78" *&+%+I).5" 6Ft=" K8O<%+$." (F$'${8+%" 7A89@.$*." (A)$." 9+':&8;<+." (."
6'@%'n.L@O+"I)+"FL+%8+%"(A)$+&"L+.".%"z)L&."(."/8$+0&.":&'@@+0&.5"6."78"&.78%+'$".$%&."
+/8:+$8+&.".%"LF*)"D&8$*.@*'"l&78$('"('$$.&8")$."+/8:."%&0@".>>+*8*."?"
P." L'7.@@+" &8;;&.@.$%8&/+" *'$" )$8" /.%8>'&8" I).778" *'@8" /+@%.&+'@+@@+/8N" ." +$"
@'@%8$Y8" /8+" @%)(+8%8N" *<." 0" 78" *&.8Y+'$." 7.%%.&8&+8N" 7'" @8+" *'@8" L.(&.+a" b$"
*'789&'('5"#"&.@+()+"(+"*8&$.N"'@@8N"L.&()&."@%8&.99.&'";.&" +7"L+@@)%'"(.77A8)%'&.?"
@'$'"7'&'N"*.&%'N"8"(8&."87"7+I)+('"%)%%'"+7"@)'"@8;'&.v"/8"(+">8%%'"(87"*'789&'('"7'&'"
































(A)$." /M%<'7':+." :F$F&87+@F.5" " ;8&%+&" (.@" .E./;7.@" (Ft=" *+%F@" $')@" ;')L'$@"
;.&*.L'+&"I)."7."@;.*%&."(.";'@@+9+7+%F@"(.@"9+'>+*%+'$@">'*87+@F.@"@)&")$"8%<70%."*F709&."
.@%" 8@@.Y" L8@%."?" @8$@" *'$@+(F&.&" 7.@" ;&'()+%@" (." *'$@'//8%+'$" ')" 7.@" ;@.)('`
8)%'9+':&8;<+.@"%.7"I)AH+0'.:.7'.7/$&(%&)*"+,T"pGHCHq"(A1$(&F"1:8@@+N"'$";8@@."(A)$"
&F*+%" ;7)%%" *78@@+I).N" $8&&8%+>N" L8:)./.$%" 7+%%F&8+&." .%" @8$@" 7A)@8:." (." ('*)/.$%"
p@')L.$%"F*&+%";8&"(.@"t')&$87+@%.@qN"=")$."9+':&8;<+.";7)@"('*)/.$%F.".%"'&+:+$87.N"(."
/8%&+*." 8$:7'@8E'$$." p+/;'&%F." .$" #%87+." (8$@" 78" *'77.*%+'$" R"f+%." +$8%%.@."S" (."











8L8+%" &.*).+77+" 7.@" L+.@" (." I).7I).@" ;.&@'$$8:.@" .E*.$%&+I).@" 8$:78+@" p6,0. f')-%5,.
f##0'$*%#5qN"(F@'&/8+@"$')@"@8L'$@"I)A.$%&."C^,H".%"C^,T"28M/'$("_).$.8)"8"%&8L8+77F"
=" )$." R"4$*M*7';F(+." (.@" @*+.$*.@" +$.E8*%.@"S" :&d*." =" 78I).77." +7" L')78+%" F%)(+.&" 78"
>+:)&."()"R">')"7+%%F&8+&."S"(8$@"78";&'()*%+'$">&8${8+@."()"W#W."@+0*7.5"2.>)@F";8&"7.@"




U8" *<'@." .@%" (+>>+*+7.N" *8&" 7." %.&/." .@%"/8)L8+@"v"/8+@" +7" $u.$" .E+@%." ;8@" (.";7)@"
8;;&';&+F5"#7".@%"/8)L8+@".$"*."I)u+7"@);;'@."7F:+%+/."(.";'&%.&"@)&")$"<'//.N")$"
t):./.$%"(u87+F$8%+'$"/.$%87.")$+I)./.$%"(u8;&0@" 78">'&/.".%" 7."*'$%.$)"(."@.@"
F*&+%@5" l&N" @u+7" .@%" ;'@@+97." (." 7." >8+&." 8L.*" I).7I).@" L&8+@./978$*.@" 7'&@I)." 7."
*'$%.$)" *'$*.&$." 78" ;.&@'$$." /m/." (." 7u8)%.)&N" +7" (.L+.$%" (F7+*8%N" .%" /m/."
89@)&(.N" (." 7." %.$%.&" 7'&@I)." *.@" F*&+%@" ;'&%.$%" @)&" )$." I).@%+'$" @*+.$%+>+I)."
;&F*+@.5"l$"@.&8+%"87'&@"'97+:F"(u8;;.7.&">'7+.N"/'0.0**0/*./'.+0/.$*&+.<%&-0'$05"l$"L'+%"
7." (8$:.&" (u)$." %.77." 8>>+&/8%+'$"v" +7" @)>>+%" (." @." @')L.$+&" I)." *u.@%" )$." >8{'$"
*'//'(."(."@."(F98&&8@@.&"(.@"$'L8%.)&@5"p;5",^q"
"
B.%%." ;.&@;.*%+L." (." &.>)@" (A)$" t):./.$%" @)&" 7.@" ;.&@'$$8:.@" 9+':&8;<+F@" .@%" %&0@"
+/;'&%8$%.";')&"$'%&."(+@*')&@"@)&"7.@"9+'>+*%+'$@"*'$%./;'&8+$.@"?".$".>>.%"7.@";7)@"
+$%F&.@@8$%";8&/+"7.@"%.E%.@"&F*.$%@"I)+"%&8+%.$%"(.@":.$@".E*.$%&+I).@N"')"R">')@"SN"@'$%"
*.)E" I)+N"/m/." .$" )%+7+@8$%" )$." +&'$+." FL+(.$%.N" $." @." *'$%.$%.$%" ;8@" (." &.78%.&" 78"
@'//."(.@";&Ft):F@"@'*+8)E".%";'7+%+I).@"@)&"*.@"m%&.@"/8&:+$8)E"/8+@"@."7+L&.$%"=")$."
%.$%8%+L."(."*'/;&F<.$@+'$"&F.77.5"6A8+77.)&@N"*'//."7A8$$'$*."P<)+*<+&'"P<+'%@)O8"
(8$@" @'$" F%)(.N" )$" R" >')" 7+%%F&8+&." S" ;')&" _).$.8)" R"*A.@%" )$" 8)%.)&" +@'7F" (." 78"








!c "A0#,0*#,05. =0. A"T;&'=. X/0'0"/. 5/*. -05. !&/5. -%$$4*"%*05Q. x890'#T#-&+4=%0. =05. 5#%0'#05. %'0q"#$05xN" GHH,5"
B+%8%+'$"%+&F."(."78"I)8%&+0/."(."*')L.&%)&."I)+"*'$%+$)."8+$@+"?"R"B.%%."F%)(."t.%%.")$"F*78+&8:."$')L.8)"
!"
*<.Y" _).$.8)N" I)+" .$" .>>.%" %+.$%" =" ;&F*+@.&" I)." R"7uF%878:." (u)$" *';+.)E" 8;;8&.+7"
(uF&)(+%+'$"p9+97+':&8;<+.N" +$(.EN".%*5q";')&"7uF%)(."(.@";8)L&.@">')@N"$u+/;7+I)."(."




78" >'&/.".$*M*7';F(+I).5"-)97+F" .$"C^]CN"80. -%<*0. =05. (%N"**05" @.";&';'@." *'//.")$"
LF&+%897." (+*%+'$$8+&." I)+" &.*).+77." (8$@" 7A'&(&." 87;<89F%+I)." %')%." )$." @F&+." (."
;.&@'$$8:.@" p(A199F" 7." V'$$+.&" =" \/+7." '78q" .%" (A.$%&F.@" (+L.&@.@" p*'//."
R"8*%.)&@"SN"R"8&%"9&)%"SN"R"Y'';<+7+."Sq".%".$"/m/."%./;@"*'//.")$."F%)(.";7)@"')"
/'+$@"+&'$+I)."p('$%"78"&+*<."R"9+97+':&8;<+."@'//8+&."S">')&$+%"%')%.@"7.@">8*.%%.@!oq5"




+77)/+$F@" .%" (.@" @'7+%8+&.@N" (.@" (8$(M@" .%" (.@" /+@F&897.@N" (.@" ./;.&.)&@N" (.@"
+$L.$%.)&@N"(.@"7)$8%+I).@".%"(.@"/8$+8I).@"8)EI).7@"'$"8"8t')%F"(.@"+&&F:)7+.&@"
@.E).7@N" (.@" ;&m*<.)&@" ')97+F@N" (.@" F:8&F@N" (.@" .E87%F@N" (.@" 8L.$%)&+.&@" .%"
8L.$%)&+0&.@N" (.@" *<.&*<.)&@" (u89@'7)N" ;7)@+.)&@" ;'&%.)&@" (." LF&+%F@" @F*&0%.@" .%"
;')&">+$+&"I).7I)."<)&7)9.&7)@5"
"
U." %'$" (." 7AF*&+%)&." t')." (."/8$+0&." <89+7." .$%&." 7AF&)(+%+'$" @8L8$%." .%" 78" &F>7.E+'$"
@F&+.)@."?"7."*8&8*%0&."7)(+I).".%"+&'$+I)."()"%.E%."&FL07."7."/m/."+$%F&m%";')&"7.":F$+."
$'$"*'$L.$%+'$$.7"I)+"8$+/8+%"7.@"&.*<.&*<.@"(."_).$.8)".%"I)+N"*'//."$')@"7A8L'$@"
L)" (8$@" 7." *+$I)+0/." *<8;+%&.N" +$L.@%+%" /8+$%.@" 9+'>+*%+'$@" *'$%./;'&8+$.@5" 68$@"









.E./;7.N" (." V+*<.7" K&8)(.8)N" I)+" (8$@" 78" ;&F>8*." =" @'$" &.*).+7" (." ;'&%&8+%@"
(A.E*.$%&+I).@"&.;8&*')&%"7A<+@%'+&."()"*'$*.;%!y5"
4$"GHHC"7AF*&+L8+$"1/F&+*8+$"-8)7"B'77+$@";)97+.")$"&.*).+7"(.";'&%&8+%@"$8&&8%+>@"
+$%+%)7F"M"'<"*=95.1&--T:.6,%*$00'.6"-05. &!.A0'&U'0=.H(5#/*%$TQ. 1";&/5.7'&'T;%$TQ. "'=.
A&$$0'. 8/#_!}5"U." Z'<$"K8$L8&(" I)+"(8$@" 7." %+%&." >'$*%+'$$." *'//." 7AF;+%'/F"(." 78"
/87*<8$*."I)+">&8;;."*.@";.&@'$$8:.@"7)+"&.>)@8$%"78"*F7F9&+%F"(."78";'@%F&+%FN"F%8+%"7."
;.+$%&." 7." ;7)@" &+*<." .%" *'$$)" (." @'$" %./;@N" 7." W#W." @+0*7." pC]CX`C]^Cq5" 3'/9F" .$"
(+@:&d*.N" +7">)%"9+.$%%"*'/;70%./.$%"')97+FN"@+"9+.$"I).";.&@'$$."$."@."@')L+.$%"(."
@'$"$'/"8)t')&(u<)+5"68$@" @8";&F>8*."B'77+$@"(F*78&." 8L'+&" F*&+%" *." 7+L&." t)@%./.$%"
;')&"*.)E"I)+"'$%"F*<')F"(8$@"7.)&"&.*<.&*<."(.":7'+&.5"UAF*&+L8+$"@."L'+%"*'//."7A)$"
(.@" /./9&.@" (." 7AR"b$+L.&@87" K&'%<.&<''(" '>" B'77.*%'&@" '>" l9@*)&+%M"SN" F*&+L8+$@`
9+':&8;<.@"I)+"'$%"*'$@8*&F" 7.)&"F*&+%)&."8)E";.&@'$$.@"')97+F.@";8&" 7Ai+@%'+&.!5""
%&8L.&@"(.@"&.*<.&*<.@"(A8&*<+L.@".%")$."('*)/.$%8%+'$"*'$@+(F&897.N"/8+@")$"@%M7."
9&+778$%" .%" *8;%+L8$%" B'77+$@" 8" *'//." 9)%" .E;7+*+%." (." &8/.$.&" =" 78" /F/'+&." *.@"
<'//.@".%" >.//.@"I)+"L')78+.$%" *<8$:.&" 7."/'$(.".%"I)+" 8)" *'$%&8+&." @'$%" &.@%F@"
$8nL./.$%" ./;&+@'$$F@" (8$@" 7.)&@" '9@.@@+'$@5" U." :.@%." ()" 9+':&8;<." .$L.&@" *.@"
;.&@'$$8:.@".@%".$*'&.")$.">'+@"(A)$.".E%&m/."./;8%<+.5"
4$"%')%"*8@N"%')@"*.@";.&@'$$8:.@".E*.$%&+I).@"I)+">'$%"7A'9t.%"(."9+':&8;<+.@".%"
(." 9+'>+*%+'$@" &.@%.$%" ;')&" 78" ;7);8&%" (.@" ;.&@'$$8:.@" =" 7.)&" /8$+0&." +77)@%&.@N"
/8&I)F@" 8)"/'+$@" ;8&" 7u8/9+%+'$" (." L')7'+&" (.L.$+&" *F709&.@5" 3')%.>'+@N" 7A)$." (.@"
;'@%)&.@"9+':&8;<+I).@"7.@";7)@"/8&I)8$%.@"()"WW."@+0*7.".@%"7."&.>)@"()";.&@'$$8:."
+77)@%&."?"78"9+':&8;<+.".@%"8**'&(F.".$";&./+.&"7+.)"="(.@";.&@'$$.@"/'M.$$.@N"L'+&."
/+$+/.@5"B'//." 7." &./8&I)."U)*8"B8$87+" *." *8&8*%0&."/'M.$"()"9+':&8;<+F" 8L8+%"
(Ft=" F%F" +$%&'()+%" (8$@" 7." #.&" @+0*7." 8L" Z5`B5" ;8&"B'&$.7+'"e.;'%.5"68$@" @'$"20. <%*%5.
"""""""""""""""""""""""""""""""""""""""""""""""
!y"B%q.0q#0'$*%E/05N"GHH,5"






%--/5$*%(/5. .$" .>>.%N" 7A<+@%'&+.$" &'/8+$" 8L8+%" ;'@F" 78" (+@%+$*%+'$" .$%&." 7A<F&'n@/." (."
*.&%8+$@" ;.&@'$$8:.@" .%" 78" R"/.(+8$+%="S ! "(A8)%&.@5" BA.@%" .$" %')%" *8@" 7AF;'I)."
*'$%./;'&8+$."I)+"(FL.7';;."(A)$.";8&%.")$"R":'%";')&"%')@"*."I)+"+$L.&@."7."/'(07."
(.@"f+.@"(.@"<'//.@"+77)@%&.@"x"'9@*)&+%FN"+$>8/+."')".E*.$%&+*+%F"S"pV'$7){'$".%"P87<8"
GHHJ"?" CTq" .%" (." 7A8)%&." )$" :')%" ;')&" 78"/+$)@*)7.5" P')@" 7A+/;)7@+'$" (." 7A\*'7."(.@"
1$$87.@N"7.@"F*&+L8+$@"@.";.$*<.$%"*'//."7.@"<+@%'&+.$@"@)&"(.@">+:)&.@"8;;8&.//.$%"
+$@+:$+>+8$%.@5" 17'&@" I)." 7.@" :&8$(@" >+:)&.@" ;'7+%+I).@" (.L+.$$.$%" 7." @)t.%" (."
t')&$87+@%.@".%"(."L)7:8&+@8%.)&@N"7.@"<+@%'&+.$@"*'$@8*&.$%"7.)&@"%&8L8)E"="&.(F*')L&+&"
7.@">+:)&.@"'&(+$8+&.@"(."78"/+*&'`<+@%'+&."pf+8&%"GHHC8"?"CTq5"
3')%.>'+@N" 7." &F*+%" 9+':&8;<+I)." .%"9+'>+*%+'$$.7" *'$%./;'&8+$";'&%." F:87./.$%"
@'$" *<'+E" @)&" )$" 8)%&." %M;." (." ;.&@'$$8:." $'$`+77)@%&.N" *A.@%`=`(+&." )$" ;&'*<." (."
7A8)%.)&!N".$";8&%+*)7+.&")$";8&.$%5"U8"9+':&8;<+."()";0&.".@%")$"LF&+%897." %';'@"(."
7AF*&+%)&."9+':&8;<+I)."*'$%./;'&8+$.!"I)+N"@.)7./.$%".$";8&%+.N";.)%"m%&."*'$@+(F&F."
*'//." )$" (.@" R"&F*+%@" (." >+7+8%+'$@"S" &.%&8*F@" ;8&" 6'/+$+I)." f+8&%" (0@" C^^[c 5" U."
*&+%+I)."*'$@+(0&."=" t)@%." %+%&."I).";8&"R">+7+8%+'$" 7+%%F&8+&."S"+7"$.">8)%";7)@".$%.$(&."
@.)7./.$%"7A+$>7).$*.".@%<F%+I)."I)A)$"F*&+L8+$".E.&*."@)&")$"8)%&.N"/8+@"F:87./.$%"7."




*8@" (.@" 9+'>+*%+'$@" *'$%./;'&8+$.@" 7." @)t.%" 9+':&8;<+F" $A.@%" ;7)@" @+/;7./.$%" )$"





+D*0N" C^]Cq" ;')&" 78" D&8$*.N" =" -8)7"1)@%.&" p6,0. G'<0'$%&'. &!. B&-%$/=0N" C^]G"v" .$" ;8&%+*)7+.&" 78" ;&./+0&."








&.78%8$%" 7.@" L+.@" (.@" :.$@" /'(.@%.@N" *'//." 7A8$$'$*." 7." >8/.)E" .E.&:)." I)+" *+%."
P)8&0@c!5"UA'9@*)&+%F".%"78"&F<89+7+%8%+'$"(."*.@"L+.@".@%"="$'%&."8L+@";7)@"+/;'&%8$%"I)."
%')%" (+@*')&@" (." R";@M*<':F$F87':+."S" 9+':&8;<+I)." pf+8&%" GHHC8N" GC`G,q" I)+" ;.)%"
;')&%8$%"m%&."9+.$";&F@.$%5"










P87)%."V.$%87."S" (." -'&(.$'$." >8+%." ;8&" 7A8)%.)&5" P+" 78" 9+Y8&&.&+." (.@" +/;'@%.)&@"


















(AF*&+&." )$." R"8$%<'7':+." (A.E+@%.$*.@"Sc5" B." 7+L&."(.L8+%" *'$%.$+&" I).7I).@" L+.@"(."




(."(F/8@I).&" 7."(+@;'@+%+>"I)+" 7.@"8"/8&I)F.@".%"F%.&$+@F.@"*'//.">'77.@N" +$(+:$.@N"
+$>d/.@5" B." ;&'t.%" (.L8+%" @)+L&." (.@" &0:7.@" 8@@.Y" @%&+*%.@"?" +7" (.L8+%" &8*'$%.&" (.@"
;.&@'$$.@"8M8$%".E+@%F"&F.77./.$%N"I)+"8L8+.$%"LF*)"(.@".E+@%.$*.@"R"="78">'+@"'9@*)&."




Zu8+" L')7)" .$" @'//." &8@@./97.&" I).7I).@" &)(+/.$%@" ;')&" )$." 7F:.$(." (.@"
<'//.@"'9@*)&@N"=";8&%+&"(.@"(+@*')&@"I)."(8$@"7."/87<.)&"')"78"&8:."+7@"F*<8$:.$%"
8L.*" 7." ;')L'+&5" R"UF:.$(."SN" ;8&*." I)u+7" @uM" ;&'()+%N" *'//." (8$@" %')%.@" 7.@"
7F:.$(.@")$."*.&%8+$."FI)+L'I)."()">+*%+>".%"()"&F.75"p;5"GTCq"
"
B." ;&'t.%" (A8$%<'7':+." 89')%+%" =" )$." *'77.*%+'$" *<.Y" |877+/8&(" +$%+%)7F." R"U.@" L+.@"




















C^J]N"80. #0*#-0. ";&/*0/q.=9r0'*%. 80)*"'=" .$" C^J^N" %8$(+@"I)."80.245&*=*0. =05. !";%--05N.
(+&+:F";8&"D')*8)7%".%";8&"1&7.%%."D8&:.N";8&8w%".$"C^]Gc5"B.%%."7+:$."(.";.$@F.".%"(."
&.*<.&*<."%&')L."(8$@"7.@"@*+.$*.@"<)/8+$.@")$"%.&&8+$">.&%+7.5"U.@"%&8L8)E"(."-<+7+;;."
























o"R"U." *'77.*%+>"V8)&+*."D7'&.$*." .@%"*'/;'@F"(A<+@%'&+.$@" .%"(.";<+7'@';<.@"I)+"'$%" .$"*'//)$"(."
%&8L8+77.&"=";8&%+&"(."7Az)L&."(."V+*<.7"D')*8)7%"?"-<+7+;;."1&%+0&.@N"Z.8$`D&8${'+@"K.&%N"-8@*87"V+*<'$N"
V8%<+.)"-'%%.`K'$$.L+77.".%"Z)(+%<"2.L.7"S5"




&F>7.E+'$" @)&" 78" >'7+." .%" 7A+$>8/+." (.@" I).7I).@" L+.@" (." *&+/+$.7@" 8L.*" )$"







U." (.)E+0/." ;&+$*+;." ;'F%+I)." (." 78" 9+'>+*%+'$" *'$*.&$." 7.@" /'(87+%F@" ;8&"
7.@I).77.@".77.".@%"*'$@%&)+%.5"B'//."$')@"7u8L'$@"L)N"7."*&+%0&."*'$*.&$8$%"7."%M;."(."
9+':&8;<+F".@%".>>+*8*."t)@I)u=")$"*.&%8+$";'+$%"?".$".>>.%N"7."*<8$:./.$%"(."@'$"@%8%)%"
.@%" )$" /')L./.$%" +/;'&%8$%" /8+@" %&0@" :F$F&87N" $." ;.&/.%%8$%" ;8@" L&8+/.$%" (."
(+@%+$:).&".%"(."@8+@+&" 78"(+>>F&.$*.".$%&." 78"9+':&8;<+." %&8(+%+'$$.77.".%" 78"9+'>+*%+'$"
$')L.77.5"-')&"*.">8+&.N"+7".@%";7)@")%+7."(u8$87M@.&"*.&%8+$.@"/'(87+%F@"&F*)&&.$%.@"()"
&F*+%"9+':&8;<+I)."*'$%./;'&8+$N"=")$"$+L.8)"(."*<'+E"%<F/8%+I).@"')"(A+$@%&)/.$%@"
















:.$.&." 0" @%'&+*8/.$%." ;&'@@+/'" 877A.7.:+8" >)$.9&."S" pC^^T"?" T[HqN" *." $u.@%" I)." (8$@"












&F*+%" 9+':&8;<+I).5"b$."9+':&8;<+." ;.)%" ;&F@.$%.&" .$" %')%"/'/.$%" (.@" R"@.I).$Y."
8$87+%+*<."/8">&8//.$%8&+."(.7"(+8&+'"S"pK8%%+@%+$+"C^^H"?"C^^q"I)+"+/;7+I).$%"(.@"L+(.@"
*<&'$'7':+I).@" .%" )$." @F7.*%+'$" @M/9'7+I)." (.@" /8%F&+8)E"v" (." ;7)@N" =" ;8&%+&" (."
P*<Q'9" 7.@" 9+'>+*%+'$@" &.>)@.$%" %')%." '97+:8%+'$" (A.E<8)@%+L+%F5" 4):.$+'" K8&'$*.77+N"
@8$@" (')%." 7AF*&+L8+$" +%87+.$" 7." ;7)@" @*<Q'9+.$" I)A+7" @'+%N" (F*78&." @+:$+>+*8%+L./.$%"





























L+." ;')&&8+%" m%&." &F()+%.5" B.@" +$>'&/8%+'$@" K8&%<.@" (F*78&." 7.@" 8L'+&" %+&F.@" (.@"

















*.%%." /F%<'(." @./97." @." &8;;&'*<.&" (A1)9&.M5" 4$" .>>.%N" *'//." 7A8" (F/'$%&F"
V'/+:7+8$'N" ;.$(8$%" 7Ad:." *78@@+I)." *uF%8+%" 7u+(F."/m/." (." 78" 9+':&8;<+." I)+" F%8+%"
';;'@F." =" *.77." (." 7u<+@%'&+':&8;<+.N" .%" ('$*" 7u)%+7+@8%+'$" (." (F%8+7@" @+$:)7+.&@" F%8+%"
*'<F&.$%." (8$@" *." @M@%0/.5"f+*." L.&@8" (8$@" 7u0&."/'(.&$.N" 8L.*" 7u8L0$./.$%" (u)$."
*'$*.;%+'$"<+@%'&+':&8;<+I)."(."78"9+':&8;<+.N"7."(F%8+7"x"8**)/)7F"8L.*"(.@"/+77+.&@"
(u8)%&.@"x"@.&%";&F*+@F/.$%"="(+&."78"LF&+%F"<+@%'&+I).5"Bu.@%";')&I)'+"78"%.$%8%+L."(."
K8&%<.@" (." &F8:.$*.&" 7.@" ('$$F.@" <+@%'&+':&8;<+I).@" (8$@" )$" &F*+%" (+>>F&.$%" .%"
>&8:/.$%F"@./97."m%&.")$."&8(+*87+@8%+'$"(."*."I)u1)9&.M"8L8+%">8+%"(8$@"@.@"M*%0!.8%<05N"
's" 7.@" ;7)@" (." *+$I" *.$%@" 9+':&8;<+.@" @'$%" R"8)%8$%" (." =%5^0#$". ;0;(*"";&m%@" ="
(A+$$'/9&897.@"%&8$@>.&%@"S"p|.>.$"GHHG8"?"C[Cq5"
l&N" ;')&" *'/;&.$(&." 7A'&+:+$87+%F" (." 78" @%&8%F:+." .%" ()" 9)%" (." 78" *'$*.;%+'$"
98&%<F@+.$$."(."78"9+':&8;<+."+7">8)%"&.;8&*')&+&"@'$"&8;;'&%"8)":.$&.N"I)."3+;<8+$."
P8/'M8)7%"L'+%" *'//.")$"LF&+%897." *'/98%"*'$%&."/8+@" 8)@@+";')&" 78"9+':&8;<+.o5"
3')%."@8"L+."+7"@.&8"<8$%F";8&"7."(F@+&"(AF*&+&."78"9+':&8;<+."(."P*<)/8$$o"/8+@"(A)$."



















<F&+%F." (.@" ;.%+%.@" <8:+':&8;<+.@" /F(+FL87.@"SN" .$" 78" ;&+L+7F:+8$%" =" 78"
9+':&8;<+."*'//.":.$&."?"+7"78"*<'+@+%"*8&".77."$."R"&8/0$.";8@"7A.E+@%.$*."=")$."<+@%'+&."






(.@" 9+':&8;<0/.@"S" %')%" .$" 8t')%8$%" I)." R"78" ;<'%':&8;<+." 8" 7." /m/." &8;;'&%" ="
7Ai+@%'+&."I)."7."9+':&8;<0/."="78"9+':&8;<+."S"p;5"XTq5"
3')%.>'+@N" +7" .@%" /8+$%.$8$%" $F*.@@8+&." (AFL87).&" 78" ;&';'@+%+'$" (."
&.$')L.77./.$%"9+':&8;<+I).";&';'@F.";8&"K8&%<.@5"4$".>>.%N".$"@)+L8$%"@.@";&';&.@"
;&+$*+;.@"+7"$."&F)@@+&8"="F*&+&."I)."7.@"L+.@"(."D')&+.&".%"(."P8(.".%"$'$"*.77."(."U'M'785"
P+" (." 7AF*&+L8+$" .%" ()" ;<+7'@';<." >&8${8+@" +7" &.78%." 78" L+." (8$@" I).7I).@" *')&%@"










P'$" +/;'&%8$*." &F@+(." ;7)@" (8$@" @8" L87.)&" (." &F>7.E+'$" :F$F&87." @)&" 7A)@8:."




F;+@%F/'7':+I)." (." K8&%<.@" 8$%+*+;." 78" 9+'>+*%+'$" *'$%./;'&8+$.N" .$" @A+$@*&+L8$%"
R"(8$@" 78" *'$%+$)8%+'$" (+&.*%." (.@" R"9&+@)&.@" @+$:)7+0&.@" .%" +$+/+%897.@"S" *<0&.@" ="
P*<Q'9N"(8$@")$.";'F%+I)."x".%" @8$@"(')%.")$."/F%8;<M@+I)."x"()"(F%8+7"S" p|.>.$"
GHHG8"?" C[Cq5" B.;.$(8$%" 7AF*<.*" (.@"@%05" (." K8&%<.@" x" $'$" @.)7./.$%" 78" 9+':&8;<+."
/8$I)F."(."U'M'78"/8+@"F:87./.$%"*.77.@"*'$@8*&F.@"="P8(.".%"D')&+.&"x"$')@"@)::0&."
I)." /87:&F" @8" ;)+@@8$*." (." @)::.@%+'$" 7." 9+':&8;<0/." $." @)>>+%" ;8@5" B." I)." 7.@"
9+'>+*%+'$@"*'$%./;'&8+$.@"/'$%&.$%"(."/8$+0&."FL+(.$%."*A.@%")$")@8:."(+>>F&.$%"(."
78">+*%+'$ycN")$."8%%+%)(."+&'$+I).".%"@)&%')%")$"&F.E8/.$"&8(+*87"(."78">'$*%+'$".%"(."
7A)@8:." (.@" ('*)/.$%@" >8*%).7@5" U'+$" (Am%&." *'$%&8(+*%'+&.N" *.%%." 8;%+%)(." =" 78" >'+@"
+/8:+$8%+L." .%" <+@%'&+':&8;<+I)." .@%" %M;+I)." (A)$" :.$&." I)+N" /m/." (8$@" @.@"
(F*7+$8+@'$@";'@%/'(.&$.@N"@.";&.$("%&0@"8)"@F&+.)Eyo5"
-')&"89'&(.&"7."&.%')&"()"('*)/.$%"(8$@"78"7+%%F&8%)&."="*8&8*%0&."9+':&8;<+I)."






7*#,%<05.=0. -".M"5$%--0."/.C@GGG0. 5%D#-0" pC^]Gq"D')*8)7%".%"D8&:."&.*'/;'@.$%"I).7I).@"
%&8$*<.@"(."L+.@"="%&8L.&@"7.@"(./8$(.@"(."(F%.$%+'$">8+%.@";8&"(.@"%+.&@5"U."*'77.*%+>"
V8)&+*."D7'&.$*." p('$%"'$"8";8&7F";7)@"<8)%q" @)::0&.")$"8@;.*%" &F;8&8%.)&"(8$@" 7."
%&8L8+7" (." &.@%+%)%+'$" 9+':&8;<+I)."(.@" L+.@"(.@"/8&:+$8)EN"('$%" 7A8&*<+L." @.&8+%" 78"
/8&I)."(."7.)&"+$>8/+.5"3')%.>'+@";')&"D')*8)7%"7AF$'$*+8%+'$"()";')L'+&N".$&.:+@%&F"
(8$@"7.@"8&*<+L.@N"*'$@%+%)."R"7."@.)7"/'$)/.$%"I)A'$"7.)&"8+%"t8/8+@"8**'&(F"S"p;5"GTCqN"









%&8$@>'&/F.@" .$"(.@%+$"S" pGHHJ"?" G]q"?";8&" *'$@FI).$%N" @+" 78" >'$*%+'$"'&+:+$87."(." *.@"
8&*<+L.@" F%8+%" &F;&.@@+L.N" 8)t')&(A<)+" 8)" *'$%&8+&." .77." ;.)%" m%&." (." &F;8&8%+'$N" (."
t)@%+*.yy5"#7".@%"+/;'&%8$%"(."$'%.&"I)."(."$'/9&.)@.@"z)L&.@"<M9&+(.@"*'$%./;'&8+$.@"
x"(." *8&8*%0&." =" 78" >'+@"<+@%'&+':&8;<+I)." .%" 7+%%F&8+&." x" @." @.&L.$%"/8@@+L./.$%"(.@"
8&*<+L.@"(8$@"*.%%.">'$*%+'$"(."R"&8*<8%"S"(."L+.@"')97+F.@"')"+$*'$$).@y}5"









+$@*&+%" (8$@" )$." %./;'&87+%F" *<8$:.8$%.N" 7." ('*)/.$%" ;'&%." )$." ;.$@F." (." 78"
/F/'+&.N"(."78"%&8$@/+@@+'$".%"(."78"9+97+'%<0I).";7)@"L8:)."I)."7A8&*<+L."/8+@"
('$%" 7A+$%F&m%" @;F*+>+I)." .@%" (." *'$@.&L.&" 8L.*" FL+(.$*." 7." ;'+$%" (." L)." ()"
;&F@.$%5y"
"
3')%.>'+@N" I)A.77." @." ;.$*<." @)&" (.@" 8&*<+L.@" ')" @)&" (.@" ('*)/.$%@N" *." I)+" .@%"
+/;'&%8$%".@%"(."L'+&"*'//.$%"7.@"/8%F&+8)E">8*%).7@"@'$%")%+7+@F@";8&"7.@"9+'>+*%+'$@"
"""""""""""""""""""""""""""""""""""""""""""""""
yy "P.7'$" |.>.$" *A.@%" )$." >'$*%+'$" I)+" ;'@@0(.$%" 9.8)*');" (." 9+'>+*%+'$@" *'$%./;'&8+$.@N" $'$"
$F*.@@8+&./.$%"*'$@%&)+%.@"@)&"(.@"('*)/.$%@">8*%).7@5"68$@"7.@"%.E%.@"(."V+*<'$N"V8*F".%"_)+:$8&("
R"78" 7+%%F&8%)&." &.;&.$(" .$" *<8&:." 7." :.$&." (." 7uF7':." .%" 7." %&8L8+7" ()" %'/9.8)"S" p*+%F" ;8&"V'$7){'$N"
P87<8"GHHJ"?"G]q5"








*'$%./;'&8+$.@5" l&N" 9+.$" I)A.77.@" @'+.$%" >'&%./.$%" /8&I)F.@" ;8&" 78" ;&F@.$*." (."
/8%F&+8)E" (." %')%." $8%)&.N" (8$@" *.@" %.E%.@" 7." ('*)/.$%" $." @." @)9@%+%)." t8/8+@" ="
7Az)L&.5" 4$" .>>.%N" =" 78" (+>>F&.$*." (.@" 7+L&.@" F%)(+F@" ;8&" Z.8$$.`V8&+." .$.%%+yN" 7.@"
('*)/.$%@" (A8&*<+L.@" .%" 7.@" @')&*.@" 9+97+':&8;<+I).@" +/9&+I)F@" (8$@" 7." &F*+%"
9+'>+*%+'$$.7" $." *'$@%+%).$%" ;8@" 7." @.)7" F7F/.$%" %.E%).7" /8+@" @." /m7.$%" 8)E"
*'//.$%8+&.@" ()" $8&&8%.)&`8)%.)&" 8+$@+" I)A8)" &F*+%" @%&+*%./.$%" >+*%+'$$.7" ?" ;8&"
*'$@FI).$%N".%".$")%+7+@8$%"7.@"/'%@"(.".$.%%+N"7."(+@*')&@"*+%F"p*A.@%`=`(+&."7."(+@*')&@"
()"('*)/.$%q"$."*'n$*+(.";8@"8L.*" 7."(+@*')&@"*+%8$%" p*A.@%`=`(+&."7."(+@*')&@"@)&" 7."
('*)/.$%q" x" *'//."(8$@" 7.@" >8*%':&8;<+.@y"x"/8+@" .$%&.%+.$%" 8L.*" 7)+")$."&.78%+'$"
;8&%+*)7+0&.N" (." (+87':)." /8+@" 8)@@+" (A';;'@+%+'$5" B.;.$(8$%N" 7.@" @.)7@"
('*)/.$%@"@')L.$%" $." @)>>+@.$%" ;8@"?" )$" *'//.$%8+&." p)$." :7'@." *'//." 7u8;;.77."
4$Y.$@9.&:.&q" ')" )$." +$%.&8*%+'$" (." 78" ;8&%" ()" $8&&8%.)&" .@%" $F*.@@8+&.5" 1)*)$"






.77.@" .$%&.;&.$$.$%" %')%" (." /m/." )$." (F/8&*<." LF&+%897./.$%" <+@%'&+':&8;<+I).5"
"""""""""""""""""""""""""""""""""""""""""""""""
y"4$" ;8&%+*)7+.&"605$%;&'T" pC^[Xq" (."B<8&7.@" 2.Y$+O'>>" .%" B$"-%')*"=. :. =05#*%+$%&'. =L/'0. ("$"%--0. pC^[Tq"
(A17.E8$(.&"j7):."?"R"68$@"*.@"(.)E"z)L&.@N"7AF*&+L8+$"@."*8$%'$$."8+$@+"L'7'$%8+&./.$%"=")$":.@%."(."
@F7.*%+'$N"(."*'/;+78%+'$N"(A'&:8$+@8%+'$" 555"(."(+@*')&@";&F.E+@%8$%@N" &.8(M`/8(.5"U."('*)/.$%" .@%"






7." &F.7" ?" ('*)/.$%@" (A8&*<+L.@N" $'%8%+'$@N" .$%&.%+.$@N" *'$L.&@8%+'$@" @8+@+.@" 8)" L'75" 4$" *.78N" .77.@"
+$%.&&':.$%" 78" $'%+'$"(." &.;&F@.$%8%+'$" .%" +$L+%.$%" ="(F;78*.&" 7." &.:8&(" I)." 78" %<F'&+." ;'&%." @)&" 7.@"







>8+&." (." 7A<+@%'+&." *'$%./;'&8+$." =" %&8L.&@" 78" 7+%%F&8%)&." (." ;7)@+.)&@"/8$+0&.@"?" .$"
.$&.:+@%&8$%"7.@"/'&%@"*F709&.@"*'//."8$$"|8+778&(yN"'s"="%&8L.&@")$.";'F%+I).";7)@"
('*)/.$%8+&.}5"U+%%F&8%)&.".%"<+@%'&+':&8;<+."@AF*<8$:.$%"(F@'&/8+@"7.@"%d*<.@}!5""
U8" ;8&%+*)78&+%F"(.@"9+'>+*%+'$@" .@%" I)." *.%" F*<8$:." .@%" *'$@%&)+%" =" %&8L.&@" )$."
&.78%+'$";8&%+*)7+0&.".$%&."7."9+':&8;<.".%"7."9+':&8;<+F"?"7."%M;."(A.$:8:./.$%"I)."7."
9+':&8;<."/'$%&." .$L.&@" @'$" ;&'%8:'$+@%." (F%.&/+$." 8)@@+" 78" >'&/."(." 9+':&8;<+."
I)A+7"F*&+&85"#7".@%"FL+(.$%"I).";')&"I)."*.%%."&.78%+'$"@'+%"/+@.".$";78*."+7">8)%"I)."7."
$8&&8%.)&`9+':&8;<." 8;;8&8+@@." (8$@" @'$" ;&';&." %.E%.5" B." I)+" *'/;%." .@%" (." L'+&"
*'//.$%"*.%%."&.78%+'$"9+':&8;<+I)."8"*<8$:F"(.;)+@"7."P8/).7"Z'<$@'$"(."K'@Q.77"
.%" t)@I)A8)E"),&5$U*%$0*5.(." $'%&." F;'I).N" %')%" .$" *'$@+(F&8$%" *'//."U'%/8$" I)."
/m/." 7." @%8%)%" ()" 9+':&8;<." *<8$:." @.7'$" 7.@" F;'I).@" .%" 7.@" *)7%)&.@5"




7u.E%F&+.)&" $." ;')&&8+%" ;8@" (F%.*%.&5" B.%%." /+@." .$" @*0$." ()" 9+':&8;<." +/;7+I)."

















3')%.>'+@N"/m/."(8$@" 7." *8@" 's" 7." $8&&8%.)&`9+':&8;<." .@%" )$" ;.&@'$$8:." ()" &F*+%"
(+>>F&.$%" (." 7u8)%.)&" &F.7N" 78" /+@." .$" @*0$." (." @8" &.78%+'$" 8L.*" 7." 9+':&8;<+F" .@%"
F:87./.$%N"@+$'$";7)@N"@+:$+>+*8%+L.5"B."$u.@%";8@")$."*'n$*+(.$*."@+"178+$"K)+@+$.".$"8"
>8+%" )$" F7F/.$%" *.$%&87" (8$@" 7A8&%+*7." (." C^^C" (8$@" 7.I).7" +7" +$8):)&." 7." $'/" (."
R"9+'>+*%+'$"S5"68$@" 7.@" >+*%+'$@"/F%8`9+':&8;<+I).@" (."6.7"|+)(+*." .%"|'7(+$:}cN" 78"
&.78%+'$"*'$>7+*%).77."p')"%')%"(."/m/."*'/;7.E.q"x"I)+"@."(F&')7."(8$@")$."@'&%."(."
;')&@)+%.";.&;F%).77.".%"t8/8+@"89')%+."x"*'$>+&/."I)u=")$.";7)@":&8$(."@)9t.*%+L+%F"
(." 78" $8&&8%+'$" *'&&.@;'$(" (u)$." ;8&%" )$." &.78%+'$" (u./;8%<+." pF%897+." 8L.*" 7."









UA.$t.)" ;&+/8+&." (." %')%." F*&+%)&." 9+':&8;<+I)." .@%" FL+(.//.$%" 7."
I).@%+'$$./.$%"+(.$%+%8+&.}o5"_)A.@%`*."I)A)$.".E+@%.$*."a"4@%`*."I)A.77.".@%"L&8+/.$%"
)$."a" 4%" *'//.$%" .@%`+7" ;'@@+97."(." 78" @8+@+&"a"B.@" I).@%+'$@" %')&$.$%" 8)%')&" (." 78"
;'@@+9+7+%F"(."*'/;&.$(&.".%"&.*'$@%&)+&.")$."+(.$%+%F"@+$:)7+0&.".%"('$*"(.";')L'+&"
%&8$@/.%%&." @8" /F/'+&.5" UA8$*+.$" +$%F&m%" /M%<':&8;<+I)." (." 78" 9+':&8;<+." @."
&.$')L.77." (+87.*%+I)./.$%" =" 7AF;'I)." (." 78" 9+'>+*%+'$"?" %')%" .$" @8*<8$%" I)A)$."
9+':&8;<+."/'$)/.$%87.".%"8:+':&8;<+I)."&+@I).&8+%"(F@'&/8+@"(."@./97.&"&+(+*)7.N"











$A'>>&.$%" I)A)$" *8(&." 9+$8+&." (." &./;7'+"?" 7A+/+%8%+'$" *'$*&0%." (A)$" /'(07."
F*&8@8$%"(.";.&>.*%+'$N"')"@8";8&'(+.qN"$+"8)E"+*$.@"(."/8&9&."')"8)E"@%8%).@"(."
;8;+.&"'>>.&%.@";8&" 78" *+L+7+@8%+'$"()"W#W." @+0*7.N"./970/.@"*'77.*%+>@"I)+"$." @'$%"
I)."(.@"+$(+*8%.)&@"8E+'7':+I).@"89@%&8+%.@5}y"
"
#7" $AM" 8" 8)*)$" (')%." I)." 78" ;&8%+I)." 9+':&8;<+I)." *'$%./;'&8+$." @." $')&&+." (A)$"
9.@'+$"@'*+87";&F*+@"?" 78"$F*.@@+%F"(."&.;F&.&"(.@"R"/'(.77+";.&" 78"*'@%&)Y+'$."(+"@F"S"
p68L+(" C^]T"?" XXq" ;.$(8$%" I)." %')%.@" 7.@" %<F'&+.@" ;'@%)7.$%" 78" (+@@'7)%+'$"()" R"t."S5"
B'//."7."&./8&I)."U8)&.$%"6./8$Y.N"@+"7."@)t.%"9+':&8;<+I)."*78@@+I).N"/87:&F"7.@"
@%&8%+>+*8%+'$@" +(.$%+%8+&.@" I)A+7" ;')L8+%" ;&F@.$%.&N" /'$%&8+%" )$." *'$%+$)+%F"
/'(F7+@8%&+*.N"7."9+':&8;<+F"/'(.&$."@./97."+$8**.@@+97.".%"+7".@%"('$*"$F*.@@8+&."(."
R"*'$@%+%).&"(.@" >+:)&.@"()" @)t.%"S"}}5"3')%.>'+@" 78"9+':&8;<+." *'$%./;'&8+$.";.)%" @."




;.)%" @." /8$+>.@%.&" (." (.)E"/8$+0&.@" ';;'@F.@" .%" *'/;7F/.$%8+&.@"?" (A)$" *%F" 7.@"



















9+':&8>8@" (." )$" <'/9&.N" I)." (.@%8*8$" <.*<'@" +$(.;.$(+.$%.@" M" (." 78@" I)."














p;5" ,[`,Jq5" B.%%." %M&8$$+." (." 7u8*%." (."/F/'+&." $u./;m*<." ;8@" 78" 9+':&8;<+." (um%&."
+$L.@%+."(u)$."%d*<."(u8)%'`.$I)m%.5"B'//."7."(+%"|.>.$"?"
*A.@%" *.%%." *'$*.;%+'$"(." 7A+(.$%+%F";.&@'$$.77." *'//.")$";&'*.@@)@".$"(.L.$+&N"
*'$@%8//.$%" $F:'*+F" .%" @)&%')%" +$%.&@)9t.*%+>" p.%" ('$*N" .$" I).7I)." @'&%.N"
+$%.&%.E%).7" ;)+@I)." R"$8&&8%+>"Sq" I)+" .@%" @8$@" (')%." =" 7A'&+:+$." ()" &.*')&@" =" 78"








L87.)&" )$" :&');." (." >8+%@" +$(F;.$(8$%@N" .%" ('$%" +7" $')@" >8)(&8+%" 7+&." )$" :&8$(" $'/9&." 8L8$%" (."
*'/;&.$(&."I)u+7".@%"I).@%+'$"(u)$";.&@'$$8:.")$+I).5"S5"
!"




-8&%8$%"()" *'$*.;%" p.%<$'7':+I)." .%";)+@" @'*+'7':+I).q"(." R"7u<+@%'+&."(."L+."SN"
K')&(+.)"*'$%.@%."7u+(F."I)."78"L+."&.@@./97."=")$."<+@%'+&.".%"I)A.77.";.)%"('$*"m%&."
&8*'$%F.5" -')&" K')&(+.)N" 7u.$@./97." (.@" FLF$./.$%@" I)+" *'$@%+%).$%" )$." .E+@%.$*."








+$L.$%+'$@"I)+" 8;;7+I).$%" ="$')L.8)" 7u8$*+.$$." .&&.)&" 7':+I)."()"R";'@%"<'*N" .&:'"
;&';%.&"<'*"S}5"
P+" 78" 7+%%F&8%)&." .@%" ('$*" &.@;'$@897." (." ;.&;F%).&" *.%%." %&+*<.&+." I)+" @.&8+%" 78"
*'$*.;%+'$" 7+$F8+&." .%" 7':+I)." (." 78" L+.N" 78" 9+':&8;<+." .@%" .$" ;7)@" &.@;'$@897."
(A+$@%+%)%+'$$87+@.&" *." @.$%+/.$%5"BA.@%" =" %&8L.&@" 78"(+*%8%)&."()"R"$'/";&';&."SN")$"
R"(F@+:$8%.)&" &+:+(."S" (A8;&0@" j&+;O. N" I)." 78" 9+':&8;<+." 8" %')t')&@" L.$()" *.%%."
+(.$%+%F" 89@%&8+%." I)A.@%" 7A.E+@%.$*." (A)$." ;.&@'$$." <+@%'&+I)." 7'&@I)A.77." .@%"
&.;&F@.$%F."(."/8$+0&."'>>+*+.77.5"1)"*'$%&8+&.N"8>+$"(."&.$(&."*'/;%."*'$*&0%./.$%"
(A)$." ;.&@'$$87+%F" .%" (." @'$" FL'7)%+'$N" )$." 9+':&8;<+." (.L&8+%" $'$" @.)7./.$%"
*'$@+(F&.&" 78" @%&)*%)&." @'*+87." (8$@" 78I).77." .77." .@%" +$%F:&F." /8+@" 8)@@+" 7.@"


















;&'L+@'+&." .%" %')t')&@" <M;'%<F%+I).N" >')&$+@@8$%" )$." +$%.&;&F%8%+'$" I)+" 8" (.@"
/'%+L8%+'$@" ;'F%+I).@"?" 78" &.(F*')L.&%.N" 7u<'//8:." ')" 78" &F<89+7+%8%+'$5" Bu.@%"
;&F*+@F/.$%"7'&@I)u.77."@."7+90&."()";8&8(+:/."(.@"@*+.$*.@"@'*+87.@".%"I)u.77.";')&@)+%"
)$" ;8&*')&@" ;7)@" 7+%%F&8+&." I)." 78" 9+'>+*%+'$" *'$%./;'&8+$." ;8&L+.$%" =" (F;8@@.&" 7.@"
;+0:.@"(."78"9+':&8;<+."%&8(+%+'$$.77.".%"="78"&.$')L.7.&5""7A+$@%8&"(."K')&(+.)N"K8&%<.@"
*&'M8+%"I)."7u+$@%+%)%"9+':&8;<+I)."F%8+%"(F@'&/8+@"+$)%+7+@897.5"eF8$/'+$@N"+7"*&'M8+%"
8)@@+" I)u)$" $')L.8)" %M;." (u.$I)m%." 9+':&8;<+I).N" &8(+*87./.$%" &FL'7)%+'$$8+&.N"
;')L8+%" 78" @8)L.&" (u.77.`/m/.5" P)+L8$%" 7.@" /'%@" (." U)('L+*8" j'*<"?" /87:&F" R"+7"
%.$%8%+L'"(+"*'/9+$8&."(8%+"()&+"."(+@*'$%+$)+"+$%'&$'"8")$u+;'%.@+"(+"*.$%&'"."(+"&8:+'$."
8;&." +//.(+8%8/.$%." *.(+/.$%+N" >.@@)&." ." @*&+**<+'7++"SN" $F8$/'+$@" R"78" 7.::."











@'$%" (.)E" %.E%.@" %&0@" +$%F&.@@8$%@" ;')&" 7.@" I).@%+'$$./.$%@" I)A+7@" ;'@.$%" =" 78"
;'@@+9+7+%F"(A)$."9+':&8;<+.">8*."8)E"*&+@.@"+(.$%+%8+&.@5"#7"$."@A8:+%";8@"(."9+':&8;<+.@"
;&';&./.$%"(+%.@N"/8+@"7.)&"*8&8*%0&.">'&%./.$%"/F%8`9+':&8;<+I)."7.@"&.$(.$%")%+7.@"





7A.E;7'&8%+'$" .%" 7A+/8:+$8%+'$" (A8)%&.@" +(.$%+%F@" ;.)L.$%" 7)+" @.&L+&" =" /+.)E" @."
*'/;&.$(&.5"68$@" 7." %+%&."'&+:+$87" 7A)@8:."()" @)9t'$*%+>" R"@.+"S" 8)" 7+.)"(." 7A+$(+*8%+>"
R"+@%"S" @+:$87."I)." 7."(F@+:$8%.)&"()"$'/";&';&."$A.@%";'+$%" &+:+(."?" 8)" *'$%&8+&.N" +7"
>'$*%+'$$."*'//."/8&I).";&F*8+&.".%"&FL'*897.".$"%')%"/'/.$%5""%&8L.&@"7."&F*+%"(."








)$." ;8&%+." (AF*<.*@5" " %&8L.&@" 78" /'(+>+*8%+'$" (.@" .E;F&+.$*.@" LF*).@" .%" ('$*"
7A.E;7'&8%+'$"(A8)%&.@";'@@+9+7+%F@"(A)$.".E+@%.$*.N"7."%.E%."L.)%"LF&+>+.&"@+"$'%&."L+.".@%"
7."&F@)7%8%"+$FL+%897."(."*.&%8+$.@";&F/+@@.@"')"7.">&)+%"()"<8@8&(5"B'//."K')&(+.)N"







*<'+E" I)u+7" >8+%" @.&8" +$FL+%897./.$%" +$@F&F" (8$@" )$" @*<F/8" 9+':&8;<+I)."






e')@" 8L'$@" (Ft=" (+%" I)A)$." :&8$(." ;8&%+." (." 7A+/;'&%8$*." (.@" 9+'>+*%+'$@"
*'$%./;'&8+$.@" .@%" t')F." (8$@" 78" &.78%+'$" %.E%).77." .$%&." 9+':&8;<." .%" 9+':&8;<+F5"
-7)@+.)&@"*&+%+I).@"'$%"@')7+:$F"*'//.$%"*.%%." &.78%+'$"8".>>.*%+L./.$%"/8&I)F")$."
*'$>)@+'$N" ')" /m/." )$" :7+@@./.$%" *'/;7.%N" .$%&." 78" ;&8%+I)." 9+':&8;<+I)." .%" 78"








U." @)**0@" (." 78" *'77.*%+'$" R"UA)$" .%" 7A8)%&."S" (." |877+/8&(" %F/'+:$." I)." *.%"
.$*<.Lm%&./.$%".$%&."9+':&8;<+.".%"8)%'9+':&8;<+.".@%"@+";)+@@8$%"I)."%')%.">'&/."(."
9+':&8;<+."$'$"8)%'9+':&8;<+I)."@./97."m%&." +/;'@@+97.5"B.%%."@)9'&(+$8%+'$"(." 78"
9+':&8;<+." =" 7A8)%'9+':&8;<+." 8" (A8+77.)&@" F%F" &8%+>+F." ;8&" -<+7+;;." U.t.)$."?" 7."
(.)E+0/."*<8;+%&."(."[0.05$./'."/$*0.pC^]Hq".@%".E./;78+&."(."*.%%."(F/8&*<."(."*0=/#$%&.
"=. "/$&(%&)*"+,%";5" 4$" .>>.%N" 7A8$87M@." ()"@%#$&*.r/)&. *"#&'$4. +"*. /'. $4;&%'. =0. 5". <%0.
pC][,qN"F*&+%";8&"78">.//."(."7AF*&+L8+$N"&.70L."I)."7."&F*+%".@%"%&8L.&@F";8&"%&'+@":.$&.@"
"""""""""""""""""""""""""""""""""""""""""""""""
o"R"D+*%+'$@" 9+':&8;<+I).@"SN" (8$@"f+8&%" .%" f.&*+.&N"8". -%$$4*"$/*0. !*"'F"%50. "/. +*450'$N" GHHXN" ;5" ^^`CGT5"
B+%8%+'$";5"CHH5"
c!"
(+>>F&.$%@"?" 78" 9+':&8;<+." =" $8&&8%+'$" <F%F&'(+F:F%+I).N" 7." %F/'+:$8:." =" $8&&8%+'$"
<'/'(+F:F%+I).".%"7A8)%'9+':&8;<+."="$8&&8%+'$"8)%'(+F:F%+I)."p;5"[Hq5"3')%.>'+@"*.@"




6)9+%'" 8$*<." (.7" 7)':'" *'/)$." *<." L.(." $.778" 9+':&8>+8N" @." $'$" ;&';&+'" )$"
/8$)87." ;.&" +7" @)**.@@'N" )$u8)%'9+':&8>+8" '**)7%8"" pB'/." @." +7" 78L'&'" (.778"
7.%%.&8%)&8" $'$" >'@@." >+$:.&." (+" ;8&78&." (+" $'+N" ." %.$%8&." +$L.*." 8778" %./)%8"




+$L.&@."?" 7." >8+%" I)." ;8&" .E./;7." %')%." 8)%'9+':&8;<+." ;&FL'+%" $F*.@@8+&./.$%" 78"
;&F@.$*."(AF7F/.$%@"9+':&8;<+I).@"(.";8&.$%@".%"8/+@"(."7A8)%.)&`$8&&8%.)&"$."&.$("
;')&"8)%8$%";8@"7."/m/."&F*+%"9+':&8;<+I).5"l$"$.";')&&8+%"('$*";8@"@)9@)/.&"%')%.@"










(."78" %&'+@+0/.";.&@'$$.N"I)+";'&%." 78" &.;&F@.$%8%+'$"=" 78" %&8$@+%+L+%F"S"p|.>.$"GHHJ"?"
[]q5"4$>+$N";.$@.&"I)."%')%."9+':&8;<+.".@%")$."8)%'9+':&8;<+.".@%")$"&8**')&*+N"/8+@"
*.78"$A./;m*<.";8@"(."&.*'$$8+%&."(8$@"*.&%8+$@"R"&F*+%@"(.">+7+8%+'$@"S")$."/'(87+%F"
I)+"/m7."9+':&8;<+." .%" 8)%'9+':&8;<+I)." pf+8&%" +(.$%+>+." =" t)@%." %+%&."-+.&&."V+*<'$"
cc"






*'/;%." (." *." %)/)7%."S" p;5" CH`CCq" I)+" .@%" 78" L+." (Ai.$&+" f+(875" U8" L87.)&" (."
*'$$8+@@8$*."(."78"9+':&8;<+.".@%"('$*":8&8$%+.";&F*+@F/.$%";8&"*.@"*8&8*%0&.@"I)+"7)+"
@'$%" @')L.$%" &.;&'*<F@5" UA8)%'&+%8&+@/." (." 78" >'&/.`9+':&8;<+.N" *'$(8/$F" ;8&"
K8&%<.@".%"(F$'$*F";8&"K')&(+.)N"8")$";')L'+&"(."/+@.".$"'&(&."(.@"*<'@.@"()"/'$(."
I)+" .@%" @+" +$%)+%+>" I)A+7" .@%" +$(F;8@@897.5" P.)7./.$%" 78" 9+':&8;<+." ;.)%" @)9@)/.&" .%"
&.$(&." +$%.77+:+97.@" .%" .>>+*8*.@" 7.@" F78$@" F&)(+%@" .%" >8$%8+@+@%.@" (.@" >+*%+'$@"
9+':&8;<+I).@" *'$%./;'&8+$.@5" BA.@%" 7." *8@" ;8&" .E./;7." (A4):.$+'" K8&'$*.77+"?" 7."
;'%.$%+.7"(."*'$$8+@@8$*."(."@.@"&.*).+7@"&F@+(."(8$@"78"*8;8*+%F"(."%&8*.&N"(.@@+$.&".$"
I).7I).@"7+:$.@".%"&.@%+%).&")$."L+.";8&%+*)7+0&."I)."@.)7."78"9+':&8;<+.";.)%":8&8$%+&5"












&!.8&)"'.K&/'$5$/"*$. pGHHGq".@%")$"&'/8$"I)+"/+/." 7." t')&$87"(A)$";.&@'$$8:." +$L.$%FN"BU00$.?"*055.
pGHCXq"*'/;7+I)."7."t.)"(A+/8:+$8%+'$"?"*."&F*+%"@.";&F@.$%.".$".>>.%"*'//."7.@">8)@@.@"/F/'+&.@"(A)$."







.%" (u8)%'`;&'/'%+'$" p(." ;'7+%+*+.$@N"/8+@" ;8@" @.)7./.$%qN" +7" .@%" F:87./.$%" L&8+" I)."
9.8)*');"(u8)%&.@" F*&+%@"LF&+%897./.$%" 7+%%F&8+&.@"$."/'$%&.$%" 8)*)$."8%%+%)(."$F'`
<8:+':&8;<+I).5"BA.@%"7."*8@N".$%&."8)%&.@N"(.@"(.)E"&.*).+7@"(."&F*+%@"9+':&8;<+I).@"(."
6+$'" K87(+"?"K&*$%. !"<&-&50. =0)-%. "'$%#,%. pGHCHq" .%"@%$0. 0!!0*"$0. =%. +"+%. pGHCXq5" 68$@" 78"
;&F/+@@."8)";&./+.&N"8>+$"(A.$*8(&.&"@'$"(+@*')&@N"K87(+".E;7+I)."I)."(8$@"7u8$%+I)+%F"
*78@@+I)."*."I)+".@%"L&8+"$u.@%";8@"8";&+'&+";&F>F&897."="*."I)+".@%"+$L.$%FN".%"I).";8&"
*'$@FI).$%" *." I)+" .@%" L&8+/.$%" 8&&+LF" $u8" 8)*)$";&+L+70:." ;8&" &8;;'&%" =" *." I)+" .@%"
L&8+@./97897.5"
#$" @'@%8$Y8"0";+s"L.&'"I).77'" *<."0";+s")%+7."'";+s"8(8%%'";.&"I).7"(.%.&/+$8%'"




BA.@%" 8L.*" *.%%." 8&:)/.$%8%+'$" %&0@" 8&+@%'%F7+*+.$$." I)." K87(+"/'$%&." *'//.$%" 7.@"
:&.*@" .%" 7.@" &'/8+$@N" =" %&8L.&@" 7.@" /'%@N" 8(8;%8+.$%" 78" L+." =" @'$" R"@L'7:+/.$%'"
+/;7+*+%'"S"p;5"CHqN"*8&"+7@"$.";')L8+.$%";8@"8**.;%.&")$"F*8&%".E*.@@+>"R"%&8"7A8$+/8"."+7"





(.@" <'//.@" *F709&.@" I)A+7@" &8*'$%8+.$%"?" .%" *.78" ;8&*." I)A+7@" $." L')78+.$%" ;8@" I)."
I).7I)u)$"(u8)%&."7.">8@@."8;&0@".)E5"#7".@%"*)&+.)E"(."$'%.&"I)."*u.@%")$.";&F'**);8%+'$"
I)." 7.@" 9+':&8;<.@" p.%" 8)@@+" 7.@" ;.&@'$$.@" I)+" @8L.$%" I)A+7@" >.&'$%" 7A'9t.%" (A)$."








7u'$" +/8:+$." 78" L+." (.@" 8)%&.@" .%" (.@" /'/.$%@" 's" 7u'$" @u8)%'&+@." =" @u+$L.$%.&N" ="
;')&@)+L&."(.@"R">8$%8@+."(+"87%.&+%="S5"
P;.YY'$+" ." @*8/;'7+" (+" .@+@%.$Y." L+&%)87+" 8>>+'&8$'" .@;7+*+%8/.$%." 8$*<." $.77."
7.::.$(." *<." x" ;&'%.%%+" (877A8$'$+/8%'" x" /'7%+" @+" *&.8$'" $.+" 98&" '" $.+" %&.$+N"
+$L.$%8$('@+" 9+':&8>+." 87%.&$8%+L.N" $)'L." >+'&+%)&." (.778" ;&';&+8" .@+@%.$Y8" *<."
@.:)'$'" 78" %&8+.%%'&+8" (+" 8@;+&8Y+'$+" >&)@%&8%." (8" *'/;.$@8&." '" (+" @./;7+*+"
@;.&+/.$%8Y+'$+"(+";'@@+9+7+%="$'$"*'7%.5"p;5"[Gq"
"
P.7'$" |.>.$" *.%%." LF&+%897." -%(%=&. 9+':&8;<+I)." @." %&8()+%" .$" 7+%%F&8%)&." ;8&" (.)E"
/')L./.$%@" ';;'@F@"?" R"/.$@'$:." (.@%+$F" =" F%')&(+&" 7." 7.*%.)&"S" (.@" >+*%+'$@"
9+':&8;<+I).@"="78"-).*<".%"R"+$@%&)/.$%"(."*'$$8+@@8$*.@"@);;7F%+L.@"S"pGHCG"?"XJTq"
(.@"9+'>+*%+'$@"="78"B8&&0&.5"4$%&."7.@"(.)EN"$')@"%&')L'$@"%')%.")$."@F&+."(AF*&+%)&.@"
7+%%F&8+&.@" 9+':&8;<+I).@" I)+" L+@.$%" =" ('$$.&" R")$." +(.$%+%F" $8&&8%+L." =" )$" (.@%+$"S"




.$%&8w$.$%" (.@" (+@*)@@+'$@" F%<+I).@" .%" F;+@%F/'7':+I).@" +$%.&/+$897.@" @)&"














>8)E"?" 8)" *'$%&8+&.N" .$" 98@*)78$%" *'$@%8//.$%" .$%&." 7.@" (.)EN" .77.@" .E;7'&.$%" 7.@"
&F:+'$@"()">.+$%".%"()"L&8+@./97897.".%"(."*.%%."/8$+0&."*&'+.$%";')L'+&"8%%.+$(&."R")$."
>'&/." (." @8L'+&" ')" (." LF&+%F"S" pV'$7){'$".%" P87<8" GHHJ"?" GTq" @;F*+>+I).5" B.%%."
F;+@%F/'7':+.";&';&."="78"9+'>+*%+'$".@%"/+@.".$";78*."="%&8L.&@"(.@"*<'+E"%.E%).7@";&F*+@"
.%" &.*'$$8+@@897.@"?" /87:&F" )$." +$(F*+(89+7+%F" I)+" (8$@" *.&%8+$@" %.E%.@" @." >8+%"
*'$@%+%)%+L.N"78"(+@%+$*%+'$"()"L&8+"()">8)E"$A.@%";8@"8";&+'&+"+/;'@@+97.5"U8"I).@%+'$"@."
;'@.&8+%"(8L8$%8:."@)&"7.";78$"(."7A<'&+Y'$"(."7.*%)&.".%"(."78";'@@+9+7+%F"(."LF&+>+.&"7.@"
@')&*.@"9+':&8;<+I).@"I)." *<8I)." F;'I).";'@@0(.5"-')&%8$%N" +7" .@%" %')%"(."/m/."
;'@@+97."(."$'%.&"7A8/9+:)n%F"8L.*"78I).77."7.@"8)%.)&@"(."9+'>+*%+'$@"*'$@%&)+@.$%"7.)&@"
;.&@'$$8:.@"?" .$" (F:)+@8$%" 7.@" ;.&@'$$8:.@" +$L.$%F@" =" 7A+$%F&+.)&" (A)$." @F&+." (."
;.&@'$$8:.@" &F.7@N" ')" .$" /'(+>+8$%" 78" %&8t.*%'+&." (." L+." (." *.@" (.&$+.&@" =" %&8L.&@"
I).7I).@">87@+>+*8%+'$@"')"+$L.$%+'$@5"#7".@%"('$*"FL+(.$%"I).";')&"8$87M@.&"(."I).77."




;7)@" +/;'&%8$%.@" I)." 78" 9+':&8;<+." .%" 78" 9+'>+*%+'$" *'$%./;'&8+$." ;'@.$%5"












(8L8$%8:." @)&" 7.@" ;.&@'$$.@" /'+$@" +77)@%&.@" I)A.E*.$%&+I).@N" L'+&." >&8$*<./.$%"
F%&8$:.@"')">'77.@"v".$@)+%.N".77.@"@'$%">8@*+$F.@"(A)$.";8&%";8&"7."('*)/.$%".%"(."7A8)%&."
;8&"7.@"9+':&8;<0/.@N"%')%".$".E;7'+%8$%"78"&.78%+'$"I)+"@A+$@%8)&.".$%&."9+':&8;<.".%"
9+':&8;<+F" (8$@" 7." %.E%.5" B." >8+@8$%N" 7.@" 9+'>+*%+'$@" +$%.&&':.$%" 7.@" *<8$:./.$%@" (."
;.&*.;%+'$" +(.$%+%8+&."I)+" @."/8$+>.@%.$%" ="$'%&." F;'I).N" 8+$@+"I)." 7.@"/8$+0&.@"(."
*'$$8w%&.".%"F*&+&.")$."L+.N".$":7+@@8$%"@')L.$%"(8$@"78"%.$%8%+'$"8)%'9+':&8;<+I).5"l&N"










V+8"/8(&." L'&&.99." @./;&." *<." *8/9+8@@+" +" $'/+" ." +" 7)':<+5" #'" +$L.*." *8/9+'"
@./;&."."@'7'"+">8%%+"8$*<."I)8$('"@'$'"*.&%8"(+"8L.&7+"&+;'&%8%+">.(.7/.$%.5"
"
B.@" (.)E" (F*78&8%+'$@" (." ;'F%+I)." @'$%" %&0@" +$%F&.@@8$%.@" *8&" .77.@" @+:$87.$%" 7."
*<8$:./.$%"(.@"%./;@"?"(F@'&/8+@"7.";&+L+70:."*'$@+@%."="$.";8@"@)+L&."7.@">8+%@N"/m/."
7'&@I)A+7@"@'$%" &8*'$%F@"8@@.Y" >+(07./.$%"*'//."*<.Y"f87.&+'5"B."I)+"*'/;%.".@%"(."










" 78" @)+%." (.@" I).@%+'$$./.$%@" ;'F%+I).@N" $'%&." (+@*')&@" @)&" 78" 9+'>+*%+'$"
*'$%./;'&8+$." %&8L.&@.&8" (8$@" *." *<8;+%&.@" 7.@" %.&&+%'+&.@" (." 78" %<F'&+." ()" &F*+%5" "
%&8L.&@" 7.@" &.*<.&*<.@" .%" 7.@" ')%+7@" (." 78" $8&&8%'7':+.N" +7" @.&8" ;'@@+97." (A.$I)m%.&" 78"
(+/.$@+'$" ;&';&./.$%" $8&&8%+L." ()" (+@*')&@" 9+':&8;<+I)." .%" 9+'>+*%+'$$.7" .%" ;8&"
*'$@FI).$%" 7." &7." .%" 7.@" >'$*%+'$@" ()" $8&&8%.)&" 9+':&8;<." 8>+$" (." (FL'+7.&" @'$"
;'%.$%+.7" F;+@%F/'7':+I).5" 6A8+77.)&@" 7." $8&&8%.)&" 8@@)/." )$." >'$*%+'$" ;&F*+@." .%"
@;F*+>+I)." (8$@" %')%.@" 7.@" >'&/.@" (AF*&+%)&.@" ()" R" t." SN" $'$" @.)7./.$%"
8)%'9+':&8;<+I)." p8)%'>+*%+'$N"+0*5&'"-. 055"TN"/F/'+&.@N" t')&$87" +$%+/.qN"/8+@" 8)@@+"
9+':&8;<+I).N"<+@%'&+I).".%"(."%F/'+:$8:.5"B.&%8+$@"8@;.*%@"%<F'&+I).@"p.%"%.*<$+I).@q"
@)&"7.@I).7@"78"$8&&8%'7':+."@A.@%"+$%.&&':F."p=";8&%+&"(.@"F%)(.@"*78@@+I).@!N".$@)+%."="




;.&>'&/8%+L.N" $')@" ('$$.&'$@" )$." +$%.&;&F%8%+'$" ;7)@" ;&F*+@." (." 78" $8&&8%+'$"
9+'>+*%+'$$.77.".%"@)&"@.@"*8;8*+%F@"(."R"(+&."7."L&8+"S5"U."*'$*.;%"(."LF&+%F".@%"%&0@"(.$@."
.%" ;&'97F/8%+I)." /8+@" 8" %')t')&@" F%F" 8)" *.$%&." (." 78" &F>7.E+'$" 7+%%F&8+&." .%"
"""""""""""""""""""""""""""""""""""""""""""""""
!"BA.@%`=`(+&."*.)E"(."i8/9)&:.&N"3'('&'LN"P*<'7.@N"|.$.%%.N"P%8$Y.7N"K8$>+.7(N"K87".%"B'<$5"
c "f'+&" 7.@" %&8L8)E" (." V'$+O8" D7)(.&$+O" p.$" ;8&%+*)7+.&" 6&U"*=5. ". 9>"$/*"-9. >"**"$&-&)TN" C^^[N" .%"





-+.&N"-<+7+;;."2')@@+$" .%"g'7>" P*</+(N" .%" .$";8&%+*)7+.&" 7A.@@8+"(."28;<8.7"K8&'$+" pR"3<."|8&(.$"'>"
D'&O+$:"-8%<@?"f+&%)87+%+.@"8$("B<877.$:.@">'&"B'$%./;'&8&M"e8&&8%'7':M"SN";5"GTJ`G[,q5"
c"
9+':&8;<+I)."?" ;8&" *'$@FI).$%" +7" @A+/;'@." (." *'$@+(F&.&" 7.@" 8@;.*%@" $'$" @.)7./.$%"
F;+@%F/'7':+I).@"/8+@";&';&./.$%"<.)&+@%+I).@"(.@"9+'>+*%+'$@"*'$%./;'&8+$.@5"
U8" >&'$%+0&." .$%&." 7.@"(+>>F&.$%@":.$&.@"()"(+@*')&@" .$%&8w$." 78" >'&/8%+'$"(u)$"
R!&.:8&("'97+I).!S"I)+"%&8L.&@."7."%.E%.".%"(.L+.$%")$"/'M.$"(."*'$$8+@@8$*."()"&F.75"
U.@"+$@%8$*.@"%.E%).77.@"(."$8&&8%.)&N"(u8)%.)&".%"(.";.&@'$$8:."'$%"78"%.$(8$*.N"(8$@"
7.@" F*&+%)&.@" <M9&+(.@N" =" @." @);.&;'@.&" .%" =" @." *'$>'$(&.N" .%" =" ;&'L'I).&" 8+$@+" (.@"
(+@@M/F%&+.@" @+:$+>+*8%+L.@" =" 7u+$%F&+.)&" ()"/m/." &F*+%5" 6u)$" *%F" 7." $8&&8%.)&" ;.)%"
*'n$*+(.&"8L.*")$"(.@";.&@'$$8:.@N"')";.)%"@.">+*%+'$$87+@.&"8)"*')&@"()"&'/8$!v"(."
7u8)%&."+7";.)%N"="(.@"/'/.$%@"('$$F@N"R!@."%&8$@>'&/.&".$"7u8)%.)&!SN".$"*&F8$%"8+$@+"
(.@" R!w7.@" %.E%).77.@!S" '**);F.@" ;8&" (.@" 8;'@%&';<.@" ')" ;8&" (.@" /'$'7':).@" I)+"
+$%.&&'/;.$%" 78" $8&&8%+'$5" 68$@" %')@" 7.@" *8@" 78" /)7%+;7+*8%+'$" (.@" &.:8&(@" ;&'()+%"
8)%8$%" (." R!LF&+%F@!S" *'$*)&&.$%+.77.@" @)&" 7."/m/." >8+%" &8;;'&%F5" B." I)A+/;'&%." .@%"
(uFL87).&" 7u)%+7+@8%+'$" .%" 7u+/;8*%" (.@" /8%F&+8)E" )%+7+@F@" @)&" 7." &F*+%" p('*)/.$%@"
(A8&*<+L.@N"7.%%&.@N"/F/'+&.@N"%F/'+:$8:.@N">&8:/.$%@".%"%&8*.@"(."%')%."$8%)&.q";')&"
*'/;&.$(&." *'//.$%" 78" R">'$*%+'$" 9+':&8;<+I).!S" 8" *<8$:F" (8$@" $'%&." F;'I)." .%"
('$*"(FL'+7.&"7.@"/F*8$+@/.@"(.">+*%+'$$87+@8%+'$"I)."7."&F*+%"9+'>+*%+'$$.7")%+7+@.";')&"
;8&7.&"(."78"&F87+%F5"-')&"7.">8+&.N" +7".@%"$F*.@@8+&."="$'%&."8L+@"(uF%)(+.&"7u+$@%8$*."()"
$8&&8%.)&" ;')&" 8$87M@.&" 7.@" ;'+$%@" (." L)." .E;7'&F.@" (8$@" 7." &F*+%" .%" 7.@" /'(.@"
(uF$'$*+8%+'$")%+7+@F@5"U.@"8*%.@"(AF$'$*+8%+'$"I)+";&F@.$%.$%";.&@'$$8:."<+@%'&+I).".%"
.$"(F*&+L.$%"7.@";.$@F.@".%"7.@"8*%+'$@":F$0&.$%"(."78">+*%+'$".%";')&"*.%%."&8+@'$"@'$%"
('$*" ;8&%+*)7+0&./.$%" >F*'$(.@!?" +7@" ;&'()+@.$%" )$." LF&+%F" +$(F;.$(8$%." (." *.77."







B'//." $')@" 7A8L'$@" L)" %')%" 8)" 7'$:" (." *.%%." &.*<.&*<.N" 7." 9+':&8;<+I)."
.$%&.%+.$%" (.@" &.78%+'$@" 8L.*" 7." $8&&8%+>N" 7." 7+%%F&8+&." .%" 7." >+*%+'$$.7"?" %')@" 7.@" %&'+@N"
(+L.&@./.$%"*'/9+$F@N"@'$%"*8;897.@"(."&.@%+%).&"(.@"9+':&8;<+.@">'&%"(+>>F&.$%.@".$%&."





%.E%." $'$" $8&&8%+>5" B." I)+" *<8$:.N" 9+.$" FL+(.//.$%N" .@%" 7." @+:$+>+*8%N" %')%" 8)@@+"
@M/9'7+I).N"I)."*<8I)."*)7%)&."('$$."="*.%%."$8&&8%+L+%FN"/8+@"$'$";8@"@'$"@+:$+>+*8%"
;&+/8+&.".%"+$%)+%+>"?" &8*'$%.&")$."<+@%'+&.5"U'+$"(Am%&."7A8;8$8:."(."*.%%."F;'I)."(."






R"1)" >)&" .%" 0" /.@)&." I)." 7.@" +(.$%+%F@" @%897.@" (+@;8&8+@@.$%N" 7.@" +(.$%+%F@" '$%"
(8L8$%8:." 9.@'+$" (Am%&." &8*'$%F.@"SN" &F@)/." 65" V8&%)**.77+N" ;')&" .E;7+I).&" 7."
&.*')&@"/'(.&$."="78"$8&&8%+L+%F"*'//."78"/F(+8%+'$">'$(8/.$%87.";8&"78I).77."




y "-')&" )$." <+@%'+&." ()" *'$*.;%" .%" )$" &F@)/F" .E<8)@%+>" (." @.@" /)7%+;7.@" 8@;.*%@N" L'+&" 199'%%N"
R"e8&&8%+L+%M"SN"(8$@"i<$N" -.%.&" .%" 875" p.(@5q?" $,0. -%<%'). ,"'=(&&_. &!. '"**"$&-&)TN" <%%;?QQQ57<$5)$+`
<8/9)&:5(.8&%+*7.$8&&8%+L+%M5"
} "_)+" 8" @)@*+%F" (.@" ';;'@+%+'$@" $'$" (F;')&L).@" (A+$%F&m%" .%" (." &./8&I).@" +/;'&%8$%.@5" f'+&" ;8&"
.E./;7."7.@" %&8L8)E" (." |87.$" P%&8Q@'$"?" R"1:8+$@%" e8&&8%+L+%M"SN" A"$%&N" Wf##" TN" 6.*./9.&" GHHT"v"







78" &.L)." 8/F&+*8+$." R"B&+%+*87" #$I)+&M"S" .$" C^]H"I)+" (F*7.$*<." 7." (F98%"?" 7." &.*')&@"
/8@@+>"="78"$8&&8%+'$"@./97."m%&.")$"/'M.$"(."R"*'$@%&)+&."78"&F87+%F"S5"P.7'$"i8$$8"
V.&.%'t8! N" 7." R"%<.'&.%+*87" $8&&8%+L." %)&$"S!! "%&')L." @.@" &8*+$.@" (8$@" R"%<." :.$.&87"







3')%.>'+@N" *'//." 78" :&8$(." ;8&%+." (.@" I).@%+'$$./.$%@" $8&&8%'7':+I).@"
*'$%./;'&8+$@N" 7." %<0/." ()" $8&&8%+>" &./'$%." 8)E" F*&+%@" (." ;'F%+I).@" (." -78%'$" .%"
1&+@%'%.5"B'//."7."(+%"%&0@"9+.$"|)+('"V8YY'$+"?""
P." @+" :)8&(8" 87" (+" @'%%'" (.77." (+>>.&.$Y." (+" @);.&>+*+.N" 7." >&8@+" (+" -78%'$.N" (+"
1&+@%'%.7." ." (.+" $8&&8%'7':+" $'L.*.$%.@*<+" @+" 8@@'/+:7+8$'5" U." 8**'/)$8"
)$A+$%)+Y+'$."'&+:+$8&+8?"':$+"@%'&+8"+//8:+$8"78"&.87%="+$")$"*.&%'"/'('";.&"+7"@'7'"
>8%%'"(+".@@.&.")$8"@%'&+8N"."$'$")$"87%&'"%+;'"(+"(+@*'&@'"p)$A';.&8"(+"@*+.$Y8"'"(+"













+$" p9)%" $'%" .E*7)@+L." %'q" 78%." %Q+.$%+.%<`*.$%)&M" D&.$*<" 7+%.&8%)&." x" Q.&." %<." ;&.*.(+$:" *&+@+@" '>"
@%'&M%.77+$:"Q8@".E*.;%+'$877M"+$%.$@."S"p;5"Gq5"






<+@%'+&." x" *A.@%`=`(+&." *." I)A1&+@%'%.N" (8$@" @8" 3&4$%E/0N" 8;;.78+%" ;T$,&5N" =" @8L'+&"




-)+@I)A.77." ;&FL'+%" %')t')&@" I)A)$." L+." @'+%" &8*'$%F.N" 78" >'&/.`9+':&8;<+." .@%"
*'$@%+%)%+L./.$%" $8&&8%+L.5" B." I)+" /8&I)." 78" (+>>F&.$*." .$%&." 78" 9+':&8;<+."
;&';&./.$%"(+%.".%"(A8)%&.@">'&/.@"(."9+':&8;<+I)."x"%.7@"I).";8&".E./;7."7.";'&%&8+%N"






B." I)A+7" .@%" +/;'&%8$%" (." $'%.&" .@%" I)." 7." @')*+" 9+':&8;<+I)." p/m/." @A+7" .@%"
+$%F:&F" (8$@" )$." %d*<." ;7)%%" <+@%'&+':&8;<+I).q" @A.E;&+/." %')t')&@" =" %&8L.&@" )$."
(F/8&*<."$8&&8%+L.5"P+" 78"9+':&8;<+.".@%"(.L.$).")$":.$&." 7+%%F&8+&."8)%'$'/."*A.@%"




&F@)/.&" 78" L+." (." I).7I)A)$" .$" I).7I).@" ;8:.@N"/8+@" (." &8*'$%.&" )$" ')" (.)E"















*&+%+I).@" *'$%./;'&8+$@5"|):7+.7/+$.%%+" 8" @')7+:$F"I)A+7" @A8:+%"(A)$." *8&8*%F&+@%+I)."
;8&%8:F." ;8&" %')@" 7.@" &F*+%@" (." L+." p(.@" 8)%&.@N"/8+@" 8)@@+" (." @'+N" *'//." (8$@" 7.@"
t')&$8)E" +$%+/.@" .%" (8$@" 7.@" &'/8$@" 8)%'9+':&8;<+I).@qN" %8$(+@" I)." f+8&%" 8" /+@"












/8&I)." )$."(+>>F&.$*." $.%%." ;8&" &8;;'&%" 8)";&./+.&" *8&" +7" @)9'&('$$." 78"/'(87+%F"
<+@%'&+':&8;<+I)."')":F$F&+I)./.$%".@@8M+@%+I)."="7A8*%."(."$8&&.&5"B.%%."+$@+@%8$*."
@)&"78"$8&&8%+L+%F"@.&%"="89'&(.&"78"I).@%+'$"@;F*+>+I)."(."78"*'$$8+@@8$*."9+':&8;<+I).5"
68$@" )$." 9+':&8;<+." ;7)@+.)&@" F;+@%F/'7':+.@" *'$*)&&.$%.@" t').$%" )$" &7."
;&F*+@"?"78"*'$$8+@@8$*."8;;'&%F.";8&"7.@"('*)/.$%@"@."/m7.".%"@')L.$%".$%&.".$"*'$>7+%"
c!o"




*8;897." x" ;8&" @8" @%&)*%)&." /m/." x" (." >')&$+&" )$." *'$$8+@@8$*." /)7%+;7." .%"
;7)&+L'I).@"?" .$"/'9+7+@8$%" ;7)@+.)&@" ;'+$%@" (." L).N" @.)7" 7." &F*+%" p$'$" 7A.@@8+N" $+" 78"
*<&'$'7':+." $+" 78" (.@*&+;%+'$q" ;.)%" ;&'()+&." )$." *'$$8+@@8$*." ;'%.$%+.77./.$%"





7A+$>'&/8%+'$" 9+':&8;<+I)."?" 7.@" /'(87+%F@" (." *'$L'M.&" 7." *'$%.$)" 9+':&8;<+I)."


















(u's".77." @uF$'$*.N"I)+"$." 7)+" .@%"$+" .E%F&+.)&."$+" +$%F&+.)&.N"I)+" @." *'$>'$("8L.*"
7uF$'$*+8%+'$" *'//." 7." ;'&%&8+%" @." *'$>'$(" $'$" 8L.*" 7." /'(07." /8+@" 8L.*" 78"
;.+$%)&."pC^^G"?"THTq"
"
2.*8;+%)7'$@"('$*"/8+$%.$8$%" 7.@";&+$*+;8)E"8@;.*%@"I)+"*'$*.&$.$%" 7."R"/'(."SN" 78"
R"L'+E"S".%"78";.&@'$$."(A)$"%.E%."$8&&8%+>N"%')%".$"@8*<8$%"I)."$'%&."8/9+%+'$"$u.@%";8@"
(." &.(+@*)%.&" )$." %<F'&+." )$+>+F." ()" $8&&8%.)&" p$+" (A8+77.)&@" (." 78" >+*%+'$qN" /8+@"
(u)%+7+@.&" (.@" ')%+7@" (u+$%.&;&F%8%+'$N" .%" @*+.$%+>+I)./.$%"/+@" =" t')&N" 8>+$" (." 7+&." 7.@"
%.E%.@"9+'>+*%+'$$.7@5"












8)" *'$*.;%" *.&%8+$@" $8&&8%'7':).@" ;&F>0&.$%" ;8&7.&" (." R">'*87+@8%+'$"S5" 68$@" 7.@"
;&./+0&.@"%<F'&+.@"()"&F*+%N"7.";'+$%"(."L)."*'n$*+(8+%"8L.*"78"L'+E"$8&&8%+L.N"|.$.%%."
F%8$%"7.";&./+.&"="+@'7.&"7.";'+$%"(."L).".%"('$*"="/'$%&.&"78"$F*.@@+%F"(."(+@%+$:).&"
$.%%./.$%N"(8$@")$"&F*+%"$8&&8%+>N" 78"I).@%+'$"(."I)+" R";8&7."S"(." 78"I).@%+'$"(."I)+"
R"L'+%"S"p|.$.%%."C^JG"?"GH,q5"#7"@A8:+%"(."(.)E"*8%F:'&+.@"I)+"*'$%&+9).$%"%')%.@"7.@"(.)E"
="78"*8&8*%F&+@8%+'$"()"$8&&8%.)&"/8+@"I)+"&.@%.$%"@)&"(.)E";78$@"9+.$"(+@%+$*%@"?")$"&F*+%"







/'(87+%F@" ;')&" 7.@" &8*'$%.&" *'$*.&$.$%" 78" *8%F:'&+." (." 78" R"(+@%8$*."S ! q"?" R"78"








B.%%." (+>>+*)7%F" @." /8&I)." @)&%')%" ;')&" )$." @'&%." (A<F@+%8%+'$N" @8$@" (')%."





@A8:+%" (A)$" &F*+%" (." >+*%+'$N" 's" 7." $8&&8%.)&" .@%" 7)+`/m/." )$" &7." >+*%+>N" >%`+7"
(+&.*%./.$%"8@@)/F";8&"7A8)%.)&"5"BA.@%"('$*"*.%%."+$@%8$*."$8&&8%+L."I)A+7"$')@"




$8&&8%.)&5"68$@" 7.@" ;8:.@" I)+" @)+L.$%" $')@" .@@8M.&'$@N" (."/8$+0&." $F*.@@8+&./.$%"













(+@%+$*%+'$" (F*')7." (." 78" $F*.@@+%F" $'$" (A+(.$%+>+.&" )$." *8%F:'&+." %.E%).77."/8+@" (."
(F@+:$.&" )$" ;.&@'$$8:." ;&F@.$%" =" 7A+$%F&+.)&" ()" &F*+%N" .%" I)+" .@%" ('$*" (A./97F."
>+*%+'$$.75"











+/;.&@'$$.77.N" .%" /m/." *'n$*+(.&" @+/;7./.$%" 8L.*" 78" >+:)&." (." 7A8)%.)&N" *8&" R"%<."
*'$*.;%"'>"%<."$8&&8%'&":+L.@"&+@."%'">)&%<.&"I).@%+'$@"89')%"%<."*'$*.;%)87+Y8%+'$"8$("





.@%" ;&F@.$%" (8$@" %')%." >+*%+'$" .@%`+7" $F*.@@8+&." ')" )%+7." =" 7u+$%.&;&F%8%+'$" (.@" %.E%.@"
>+*%+'$$.7@"a"B.%%."(.&$+0&." .@%" 78"I).@%+'$"="$'%&." 8L+@" >'$(8/.$%87." .%" 7.";'+$%"(."
(F;8&%" (." %')%." @;F*)78%+'$" $8&&8%'7':+I).N" %')%" .$" *'$@+(F&8$%" I)." 7." *'$%.E%."
"""""""""""""""""""""""""""""""""""""""""""""""
!"K+&O.N"j¢;;.N"7/$,&*."'=.>"**"$&*N"GHCXN"*+%8%+'$"(."78"I)8%&0/."(."*')L.&%)&.5"




(." >+*%+'$5" U8" (+@%+$*%+'$" $8&&8%'7':+I)." .$%&." 7u8)%.)&" .%" 7." $8&&8%.)&" @.&%" =" 7+9F&.&"
7u8)%.)&"&F.7"(.@"&.@;'$@89+7+%F@"F$'$*+8%+L.@"p/8+@"8)@@+"F%<+I).@q"(."*."I)+".@%"$8&&F"?"
(8$@"7."*8@"'s"7."$8&&8%.)&"(u)$."<+@%'+&.".@%")$";.&@'$$8:."()"&F*+%"p*'//."7."e+*O"
B8&&8Q8M"(8$@" 7."\"$5(TqN" +7" .@%" FL+(.$%"I)u)$."(+@%+$*%+'$"8;;8&8w%"v" .77." .@%"/'+$@"




*')&@" (." 78"(.&$+0&."(F*.$$+." 8" .@@8MF" (." (F/8@I).&" 7.@" >8)@@.@" ;&F%.$%+'$@" .%" 7.@"
.&&.)&@"7':+I).@"I)."78"$8&&8%'7':+."*78@@+I).N"|.$.%%.".$"%m%.N"8"*'//+@.@"8)%')&"(."
78"I).@%+'$"()"$8&&8%.)&5"68$@"@'$"')L&8:.";7)@"+/;'&%8$%"x"80.'"**"$0/*I.G'$*&=/#$%&'.
J. -". $,4&*%0. '"**"$%<0N" GHH^ ! "x" 7A8)%.)&." @." (&.@@." *'$%&." 7.@" R"%<F'&+.@"
*'//)$+*8%+'$$.77.@"()"&F*+%"ScN"7.@I).77.@";'@%)7.$%"7A.E+@%.$*."(A)$"$8&&8%.)&"(8$@"
%')@" 7.@" &F*+%@5" B.@" %<F'&+.@" *'${'+L.$%" 7." &F*+%" *'//." )$." *'//)$+*8%+'$" I)+"
@A+$@%8)&.".$%&.")$"$8&&8%.)&".%")$"$8&&8%8+&."v"$F8$/'+$@N"+7".E+@%."8)@@+"(.@"%<F'&+.@"
R"$'$"*'//)$+*8%+'$$.77.@"S"()"&F*+%N" *A.@%`=`(+&."I)+"$.";.$@.$%";8@"I)." %')%" &F*+%"
@'+%")$"8*%."*'//)$+*8%+>5"
1"78"I).@%+'$"R"I)+";8&7."a"SN".77.@"&F;'$(.$%"I).N"(8$@"*.&%8+$@"&F*+%@"(.">+*%+'$N"




4$" @A8;;)M8$%" @)&" 7AF%)(." ;+'$$+0&." (A1$$" K8$>+.7(N" Y'5+0"_"(-0. 50'$0'#05" pC^]GqN"
-8%&'$"*'$%.@%."78"*'$L+*%+'$"p(."3'('&'L"*'//."(."K8&%<.@".%"|.$.%%.q"@.7'$"78I).77."







')" +/;7+*+%.qN" (A8)%&.@" $8&&8%'7':+.@" ;7)@" &F*.$%.@" ;.$@.$%" I)." (A)$" ;'+$%" (." L)."
7+$:)+@%+I)."9.8)*');"(.";<&8@.@"(8$@")$"&F*+%"@'$%"R")$@;.8O897."SN"*A.@%`=`(+&."$'$"
;8@"R"+$(+*+97.@"SN"/8+@"I)+"R"$."LF<+*)7.$%"$+"/8&I).".E;7+*+%.N"$+"+$(+*8%+'$"+/;7+*+%."
(." ;&./+0&." ;.&@'$$.N" .%" $." @'$%" ;8@" +$%.&;&F%897.@" *'//." 7A.E;&.@@+'$" (A)$"
7'*)%.)&"S" p;5" CHN" $Gq"?" *A.@%" 7." @+:$+>+*8%" (." 7A.E;&.@@+'$" R"@8$@" $8&&8%.)&"S5" -8%&'$"
*'$%.@%."&8(+*87./.$%"8)@@+"7u';;'@+%+'$".$%&."7.@"&F*+%@"R"="78";&./+0&.";.&@'$$."S".%"
7.@"&F*+%@"R"="78"%&'+@+0/.";.&@'$$."S"?"="@'$"8L+@N".$">8+%N"*.%%."(.)E+0/.".E;&.@@+'$".@%"
)$."*'$%&8(+*%+'$".$" %.&/.@";8&*."I)."*.7)+"I)+"$8&&." 7.">8+%" %')t')&@"=" 78";&./+0&."
;.&@'$$.5"P+/;7./.$%N"(8$@"*."I)u'$"8;;.77."(.@"&F*+%@"="78";&./+0&.";.&@'$$.N"*.%%."
;.&@'$$.".@%")$";.&@'$$8:."p('$*">+*%+>q"I)+".@%"*<8&:F"(."&8*'$%.&"7.@"FLF$./.$%@N".%"
I)+" .@%"('$*"(+@%+$*%" '$%'7':+I)./.$%"(." 7u8)%.)&" &F.7"v" 8)" *'$%&8+&.N"(8$@" *."I)u'$"
8;;.77."(.@"&F*+%@"="78"%&'+@+0/.";.&@'$$.N"*.7)+"I)+"&8*'$%.".@%"7u8)%.)&".%".@%"('$*")$."
8)%&."R";.&@'$$."S"?"(8$@"*.@"*8@"R"7."t."(."7u8)%.)&";.)%"8;;8&8w%&.".E;7+*+%./.$%N"/8+@"
78" ;7);8&%" ()" %./;@" +7" .@%" .>>8*F" (." @'$" &F*+%"S" p;5" CG" $5Gq5" U'&@I)A+7" 8;;8&8w%"
.E;7+*+%./.$%"'$"8@@+@%."="*."I)A'$"8;;.77."R"+$%&)@+'$@"(A8)%.)&"Sc!5"U.@";'@+%+'$@"(."
-8%&'$"@'$%"&FL'7)%+'$$8+&.@".%";')&"78";7);8&%"F*78+&8$%.@"?"*.;.$(8$%N";')&"8>>+&/.&"
I)."$8&&8%.)&" .%" 8)%.)&"$." @'$%";8@" %')t')&@" @F;8&897." +7" $A.@%";8@"$F*.@@8+&."(." @."
;8@@.&"%'%87./.$%"()"*'$*.;%"(."$8&&8%.)&5"4$".>>.%N"/m/."(8$@")$."*'$*.;%+'$"$'$"
*'//)$+*8%+'$$.77." ()" &F*+%" .%" /m/." (8$@" )$." *'$*.;%+'$" $'$" R"+$*8&$F."S" ()"
$8&&8%.)&N"%')%"&F*+%"(./.)&8$%"$8&&8%+>";'@@0(.")$."+$@%8$*."%.E%).7"&.@;'$@897."()"
















I)A.77." .@%" *.$@F." &F@')(&.5" 3')%.>'+@N" 8>+$" (A.E;7+I).&" R"%<." 8((.(" .I)+L'I)." %<8%"
8%%.$(@"%<."'&+:+$"'>">+*%+'$87"%.E%@"+$";8&%+*)78&"S"pB'<$"C^^^"?"CG,q"+7".@%";7)@".>>+*8*."





*.%%." *'$@+(F&8%+'$" @.&%" t)@%./.$%" =" @')7+:$.&" 78" $8%)&." >+*%+L." (.@" 9+':&8;<+.@"
*'$%./;'&8+$.@"8)EI).77.@"$')@"$')@"+$%F&.@@'$@5"





















pU8L'*8%" GHC["?" ,Tq5" B.;.$(8$%N" @+" *.78" ;.)%" m%&." L&8+" ;')&" $u+/;'&%." I).7" %.E%."













pC^]T"?" GHq5" B.%%." +/;'&%8$*." *'$@%+%)%+L." ()" $8&&8%.)&`9+':&8;<." (.L+.$%" *.$%&87."
(8$@" 7."*8@"(." %.E%.@"<M9&+(.@" %.7@"I)."7.@"9+'>+*%+'$@5"UA+(.$%+>+*8%+'$"8L.*" 7A8)%.)&N"
@);;'@F." (8$@" %')%" &F*+%" >8*%).7N" .@%" *'/;7+I)F." ;8&" 78" ;&F@.$*." (." 78" >+*%+'$N" I)+"










B'//." 7." &8;;.7" U)('L+*8" j'*<" 7." %&8L8+7" ()" 9+':&8;<." @A8&%+*)7." 8)%')&" (A)$"
8&9+%&8+&." +$(F;8@@897."?" .$" .>>.%N" (Ft=" =" ;8&%+&" (." 78" *78@@+>+*8%+'$" (.@" @')&*.@N" (."
7A.$@./97."(.@"+$>'&/8%+'$@"&.78%+L.@"8)"9+':&8;<+FN"7."9+':&8;<."('+%"*<'+@+&".$%&.")$"















B.%" FI)+7+9&." (+>>+*+7." .@%" =" $'%&." 8L+@" $'$" @.)7./.$%" 8**.;%F" ;8&" 7.@" 9+'>+*%+'$@"
*'$%./;'&8+$.@N"/8+@" .E;7'+%F"(." >8{'$" *'$@*+.$%."?" 7.@" %.E%.@" 7.@" ;7)@" &F)@@+@" L'$%"
;&F*+@F/.$%" =" 78" &.*<.&*<." (.@" +$*'$:&)+%F@N" $." ;&';'@.$%" ;8@" 7." &F@)7%8%" (A)$."
&.*<.&*<."9+':&8;<+I)."/8+@"/'$%&.$%"%')%"7.";&'*.@@)@N"@')L.$%"+/;7+I)8$%"7."7.*%.)&"
(8$@"78"(F/8&*<."+$%.&;&F%8%+L."?"














*'$@FI).$%" $')@" ;')L'$@" &.%&8*.&" 7.@" F/.&@+'$@" ()" $8&&8%.)&`9+':&8;<." (8$@" 7.@"
9+'>+*%+'$@"*'$%./;'&8+$.@"="%&8L.&@"7A8$87M@."(."*.&%8+$@"/8&I).)&@"()"(+@*')&@"?"(."
;7)@N" 78" (+>>F&.$*." ;&+$*+;87." .$%&." 7.@" >'&/.@" :F$F&+I)./.$%" &'/8$.@I).@" ')"
7+%%F&8+&.@"(." 78"9+':&8;<+." .%" 7.@"9+'>+*%+'$@";.)%" *'$@+@%.&"(8$@" 7." >8+%" I)."(8$@" 7.@"
;&./+0&.@"7."$8&&8%.)&"$."@."/8$+>.@%."I)."&8&./.$%"x"')";7)@"@')L.$%"t8/8+@"x"@)&"78"
@)&>8*."()" %.E%.5"-')&"*.%%." &8+@'$" +7".@%" +/;'&%8$%"(."&.;.$@.&" 7." &7."()"$8&&8%.)&"
*'//." ';.&8%.)&" (." >+*%+'$$87+%F" .%" (." >8*%)87+%FN" 7A)$" ')" 7A8)%&." @.7'$" 7." *'$%.E%."
F$'$*+8%+>";&F*+@"(8$@"7.I).7")$."F/.&@+'$"@.";&F@.$%."?")$."F%)(."(.@"/8$+>.@%8%+'$@"
%.E%).77.@" (." 78" >'$*%+'$" $8&&8%+L." ;.)%" .E;7+I).&" 7." (.:&F" (A<M9&+(+%F" (A)$."
9+':&8;<+.5"Uu8$87M@."$8&&8%+L."(.@"9+'>+*%+'$@";')&&8+%"('$*"@.">8+&."="(.)E"$+L.8)E"?"
(u)$.";8&%"+7"@A8:+&8+%"(."LF&+>+.&"7."(.:&F"(."$8&&8%+L+%F"()"%.E%.N"*u.@%"="(+&."@+".%"="I).7"
;'+$%" 7." &F*+%" .@%" +$%.&*87F" 8L.*" (u8)%&.@" %M;.@" (." (+@*')&@" p(.@*&+;%+>N"
<+@%'&+':&8;<+I).N" 7M&+I).N" .@@8M+@%+I)." .%*5qN" (." 7A8)%&." x" =" %&8L.&@" 7.@" *&+%0&.@" (."
R";.&@'$$87+@8%+'$"S".%"R"&.*'$$8+@@89+7+%F"S"x"(."(F*&+&."78"/8$+0&."('$%"7."$8&&8%.)&"




68$@" 7.@" 9+':&8;<+.@" *78@@+I).@" p-7)%8&I).N" P)F%'$.N" /8+@" 8)@@+" f8@8&+" .%"
K'@Q.77qN"78"$8&&8%+L+%F"I)+"@A87%.&$."="(.@"(.@*&+;%+'$@".%"(.@"&F>7.E+'$@"<+@%'&+I).@".@%"
()."=")$"$8&&8%.)&`8)%.)&"%M;+I)."(.@"z)L&.@"$'$`>+*%+'$$.77.@N"('$*"*'/;70%./.$%"
;.&@'$$87+@F" .%" &.*'$$8+@@897.5"K+.$" I)u+$@F&F" (8$@" )$." F$'$*+8%+'$" 9.8)*');";7)@"
cco"










7.@" /8&I).@" ()" (+@*')&@" $'$`>+*%+'$$.75" U.@" 9+'>+*%+'$@" I)." $')@" 8L'$@" 8;;.7F.@"
R"8$%.`7+%%.&8/"S"*'//."*.77.@"(u1)9&.M".%"(."P*<Q'9"/'$%&.$%"(.@">+@@)&.@"(8$@"7.)&"
%+@@)"$8&&8%+>"?" ;8&" .E./;7.N" 7."$8&&8%.)&" *'//.$*."=" @." >+*%+'$$87+@.&N" *u.@%`=`(+&." ="
m%&."(."/'+$@".$"/'+$@";.&@'$$87+@F"')"="$Am%&.";7)@"&.*'$$8+@@897.".$"%8$%"I)A8)%.)&"v"
(." /m/.N" 78" $8&&8%+L+%F" @." >8+%" @+/;7./.$%" 8$.*('%+I).N" /+$+/87." p*'//." *<.Y"
1)9&.MqN" >&8:/.$%F." pg+7*'*Oq" ')" 87%.&$F." =" )$." (+*%F." ;7)%%" ;'F%+I)." pP*<Q'9q5"





7A+$@%8$*." ()" $8&&8%.)&" (.L+.$%" (." ;7)@" .$" ;7)@" *'/;7.E." .%" 8/9+:)¤"?" .77." *<8$:."
;7)@+.)&@" >'+@"(." @%8%)%" .%" (u8%%+%)(.@" 8)" *')&@" ()"/m/." &F*+%N" %8$%%" @u+(.$%+>+8$%" ="





*'$>+:)&."*'//.")$." +$@%8$*." %&0@";&F@.$%.coN"/m/."@+"="(+>>F&.$%@"(.:&F@"@.7'$" 7.@"
%.E%.@5"4$"*."I)+"*'$*.&$."7.@"!"#$%&'5.<+@%'&+':&8;<+I).@"+7".@%";'@@+97."(."&.$*'$%&.&"
)$"$8&&8%.)&"<M;.&";&F@.$%".%"%')t')&@"&.*'$$8+@@897."*'//."7A8)%.)&"&F.7"p*A.@%"7."*8@"
(." B8&&0&.qN" @'+%" )$" $8&&8%.)&" <M9&+(." I)+" *<8$:." 8)" *')&@" ()" %.E%." @8$@" t8/8+@"
*'&&.@;'$(&."=" 7A8)%.)&" p*'//."*<.Y"38&899+8q5"l&N" 7." *8@"(.@"9+'>+*%+'$@"(."-+.&&."
V+*<'$"p(.@"@%05.;%'/5#/-05..$";8&%+*)7+.&q"(F/'$%&."I)."7."$8&&8%.)&`9+':&8;<.";.)%"
8;;8&8w%&." 9+.$" ;.&@'$$87+@F" .%" &.*'$$8+@@897." /m/." (8$@" 7." *8@" (A)$" &F*+%" $'$"
:F$F&+I)./.$%" &'/8$.@I)." ')" @%M7+@%+I)./.$%" ;78%5" 1)" *'$%&8+&.N" %8$%" 7.@" >+*%+'$@"
<+@%'&+*'`9+':&8;<+I).@" (." 68$+7'" j+k" I)." 7.@" 9+'>+*%+'$@" <+@%'&+I).@" (." 68L+(."
l&.**<+'" ;&F@.$%.$%" )$" $8&&8%.)&" 8/9+:)" .%" *'$%&8(+*%'+&.N" ('$%" 7.@" *8&8*%0&.@" (."
;.&@'$$87+@8%+'$" .%" (." &.*'$$8+@@89+7+%F" ;.)L.$%" 98@*)7.&" (." /8$+0&." FL+(.$%." ="





(8$@" 7." *8@" (.@" 9+':&8;<+.@5" K+.$" I)." 7." $8&&8%.)&" .%" 7." ;&'%8:'$+@%." $." ;)+@@.$%"










co "i'&/+@" X/05$". <%$". $/$$"<%". ;%. +05". ;&-$&" pGHCXq" 's" +7" M" 8" )$" $8&&8%.)&`&'/8$*+.&" =" 78" /8$+0&."
(A4*<.$'Y5"
cc}"
L8&+897.N" +7" .@%" ;7)@" 8;;&';&+F" (." &F>7F*<+&" @)&" 7.@" &.78%+'$@" I)u+7" .$%&.%+.$%" 8L.*" 7.@"
9+':&8;<+F@5" e')@" 8L'$@" (Ft=" L)" *'//.$%" 78" &.78%+'$" .$%&." 7." 9+':&8;<." .%" 7."
9+':&8;<+F" .@%" (.L.$)." *.$%&87." p.%" ;7)@" *'/;7.E.q" (8$@" 7.@" 9+'>+*%+'$@"
*'$%./;'&8+$.@"?" @+" 8);8&8L8$%" 7." 9+':&8;<." >.+:$8+%" )$." 89@.$*." ;')&" @."/'$%&.&"





UA+$%&)@+'$" (." *." t." (8$@" 7.@" <+@%'+&.@" &8*'$%F.@" .@%" FL+(.$%" (8$@" 7.@" $8&&8%+'$@"
<+@%'&+I).@"(."B&-="=&5.=0.B"-";%'".pGHHGq".%"(."f-.%;+&5$&*.pGHCTqN"'s"7.@";&'t.*%+'$@"(."
7AF*&+L8+$" @.&L.$%" =" %.$+&" .$" FI)+7+9&." 7." &F*+%" (.@" >8+%@" LF&+>+F@" .%" LF&+>+897.@" .%"
7A+/8:+$8%+'$"&'/8$.@I).5"B'//."7."(+%"|.>.$"?"
7A+/;7+*8%+'$" @)9t.*%+L." ()" 9+':&8;<." .%" ()" $8&&8%.)&" (8$@" 7." &F*+%" 8;;.77." )$."
8)%&."&./8&I).""#7".E+@%."(."%&0@"$'/9&.)E"*8@"(."9&')+778:.".$%&."/F/'+&.N"
9+':&8;<+." .%" 8)%'9+':&8;<+.N" /.%%8$%" =" (+@;'@+%+'$" ()" &'/8$" *'$%./;'&8+$."





(." $8&&8%.)&`9+':&8;<." .%" (A8)%.)&`9+':&8;<." @'$%" @8$@" *.@@." *'$@%&)+%.@" .%"
(F*'$@%&)+%.@N"@."@F;8&8$%">'$*%+'$$.77./.$%".%"&.L.$8$%"="*'n$*+(.&5"










>8+&." 8&*<+L+@%." ')" 8@@)/.&" 7." &7." (A)$" +$%.&L+.Q.&"v" .$>+$N" +7" ;.)%" m%&." )$" @+/;7."
R"&.78%.)&"S"')"@."*<8&:.&"(."78"%d*<."(."%F/'+$5"68$@"%')@"7.@"*8@N"@)+L8$%"7A.E./;7."
(.@" '0U. ^&/*'"-%5$5N" 7." $8&&8%.)&" (." &F*+%@" <M9&+(.@" *'$%./;'&8+$@" 8**.;%."
7u+$*'/;7F%)(." .%"/m/." 7u+$8(FI)8%+'$"(." @'$" &.:8&(".%")%+7+@.";8&" *'$@FI).$%")$."
@F&+." (." @%&8%F:+.@" &<F%'&+I).@" I)+N" 8)" 7+.)" (." $+.&" 7u8&9+%&8+&." 8)I).7" +7" ('+%" @."












@." >'*87+@.$%" (." >8{'$" 8**.$%)F." @)&" 78" L+." (A)$" @.)7" ;.&@'$$8:.c}5" B.;.$(8$%N" 7.@"
9+':&8;<+.@"(." 7uF;'I)." *'$%./;'&8+$.N"$." @." *'$%.$%.$%";8@"(."/F78$:.&" 7.@"(.)E"
/'(87+%F@" (." $8&&8%+'$N" /8+@" *'/;7+I).$%" (." /8$+0&." @%&)*%)&.77." 7.)&" R";'+$%"
(u+$%'$8%+'$"S5"
"""""""""""""""""""""""""""""""""""""""""""""""
cy "R"\%)(+.&" 7u'&(&." %./;'&.7" (u)$" &F*+%N" *u.@%" *'$>&'$%.&" 7u'&(&." (." (+@;'@+%+'$" (.@" FLF$./.$%@" ')"










7.@" ';+$+'$@" (." %+.&@c5" P+" 7." :.$&." 9+':&8;<+I)." .@%" @+" 8/9+:)" *A.@%" ;8&*." I)." @'$"






.E;7+*+%.@" 7.@" *'$%&8(+*%+'$@" .$%&." @.@" @')&*.@" =" %&8L.&@"(.@" ;&'*F(F@" +&'$+I).@" I)+N"
*'//." %')%" 8)%&." F$'$*F" 8/9+:)" .%" @)@;.*%N" ;.)L.$%" ;&'L'I).&" (.@" %&')97.@"
<.&/F$.)%+I).@N"@)&%')%"I)8$("7."$8&&8%.)&".@%"(F7+9F&F/.$%".%"*'$@%8//.$%"R"$'$"
>+897."Sc5"B.;.$(8$%"78"$'$`>+89+7+%F".@%")$"t):./.$%"8";'@%.&+'&+N")$."@'//."+$%)+%+L."
(." *." I)." 78" 7.*%)&." 8" 78+@@F"(8$@" 7A.@;&+%"?" 7'&@" (." 78" 7.*%)&." '$" ;.)%" &.%&')L.&" (.@"
/8&I).)&@"8/9+:)@"')"*'$%&8(+*%'+&.@"I)+"$."@'$%";8@"'&:8$+@F@".%"I)."@.)7./.$%")$."
>'+@" 78" 7.*%)&." 8*<.LF." ;.)L.$%" m%&." FL87)F@5" P+" 7.@" /8&I).)&@" %.E%).7@" ;.)L.$%"
+$(+I).&"*'//.$%">'$*%+'$$."7u+&'$+.N"@.@".>>.%@"$.";.)L.$%"m%&."*'/;&+@"I)."@+"$')@"
$')@"*'$*.$%&'$@"@)&"78"&F*.;%+'$"(.@"7.*%.)&@5"B'//."7."(+%"e8(.7N"R"(.;.$(+$:"'$"
%<." <8$(7+$:" '>" ;'+$%" '>" L+.QN" +&'$M" *8$" .@%897+@<" 8" &8;;'&%" 9.%Q..$" %<."
9+':&8;<.&$8&&8%'&" 8$(" %<." &.8(.&" S" pC^]T"?" ,H^q5" B.;.$(8$%N" ;')&" 8;;&'>'$(+&" 78"
/8$+0&."('$%")$."9+':&8;<+.".@%"$8&&8%+L./.$%"*'$@%&)+%.N"+7"*'$L+.$%"(."&.@%.&"(8$@"
"""""""""""""""""""""""""""""""""""""""""""""""




c"B'//.";8&" .E./;7."(8$@"80.M*0!.$4.=0. -9"'"*#,%0I. 8". <%0. 0$. -".;&*$.=0.M/0'"<0'$/*".2/**/$%" pC^JGqN"
(Ai8$@"V8:$)@"4$Y.$@9.&:.&5"




*'$*.&$." 7.)&@" +$%.$%+'$@" .@%<F%+I).@" .%" /'(87+%F@" (." >+*%+'$$87+@8%+'$N" 7.@" >+*%+'$@"
9+':&8;<+I).@" *'$%./;'&8+$.@" @'$%" 7'+$" (um%&." <'/':0$.@5" Bu.@%" ;&F*+@F/.$%" *.%%."
F$'&/." (+>>F&.$*+8%+'$" 8)" @.+$" ()" ('/8+$." 9+'>+*%+'$$.7" I)+" $')@" *'$()+%" ="
8;;&'>'$(+&"7."&7."()"$8&&8%.)&".%"@8">'$*%+'$"(8$@"7."%.E%.N"*u.@%`=`(+&."'9@.&L.&".%"
(+&."78"L+."(.@"8)%&.@5"
B." &7." ;.)%" m%&." ;.$@F" *'//." )$." ;.&>'&/8$*." >+*%+'$$.77.N" *u.@%`=`(+&." x" ="
;8&%+&"(." 7A8**.;%+'$" (." R";&F%.$(&."S" I)." 7." %.&/." 78%+$" R">+*%+'"S" 8L8+%" x" *'//." 78"
@+/)78%+'$"(u)$.";.&>'&/8$*.5"B.78"@.";&'()+%";8&".E./;7."*<8I).">'+@"I)."(8$@"7."
%.E%."$')@" %&')L'$@"(.@" >'&/)7.@" F$'$*+8%+L.@" %.77.@"I)."R"Zu+/8:+$."I)."SN" R"+7"('+%"
;.$@.&"I)."SN".%*5"";8&%+&"(.@"/'(87+%F@"(uF$'$*+8%+'$"(."78"L'+E"$8&&8%+L.".%"()"')"
(.@";'+$%@"(."L).N"$')@";')L'$@" F%)(+.&" 7u8@;.*%";.&>'&/8%+>"(.@" .%"(8$@" 7.@" %.E%.@"
9+'>+*%+'$$.7@N" 8>+$" (." /'$%&.&" *'//.$%" 78" ;.&>'&/8$*." (." *.@" 8*%.@" F$'$*+8%+>@"
;&'()+%"(."78">+*%+'$".%"*."I)."*.%%.">+*%+'$";.)%"(+&."@)&"78"&F87+%F5"B'$@+(F&'$@"('$*"7.@"
;&8%+I).@" F$'$*+8%+L.@" ;8&%+*)7+0&.@" I)." 7." $8&&8%.)&`9+':&8;<." .EF*)%." (8$@" 7.@"
F*&+%)&.@" >+*%+'$$.77.@" *'//." (.@" 8*%.@" ;.&>'&/8%+>@5" V8+@" I)A.$%.$(`%`'$" +*+" ;8&"
R";.&>'&/8$*."S".%"I)A.@%`*."I)+"7A.>>.*%)."a"
U.@" %.&/.@" R";.&>'&/8%+>"S" .%" R";.&>'&/8$*."S" (F&+L.$%" ()" L.&9." 8$:78+@" R"%'"
;.&>'&/"S" .%" +$(+I).$%" 78" *8;8*+%F" (A8**'/;7+&N" (." /.$.&" .>>.*%+L./.$%" =" %.&/."
I).7I)." *<'@.o5" B.;.$(8$%N" 7." *'$*.;%" 8" )$" @.$@" ;7)@" F%&'+%" .%" )$" ;7)@" 78&:.5" -8&"
;.&>'&/8%+L+%FN"$')@";')L'$@".$".>>.%".$%.$(&."@'+%")$."R"B'&;'&.87"-&.@.$%8%+'$"'>"
1*%+'$"SN"*A.@%`=`(+&.")$."LF&+%897.";.&>'&/8$*.N"I)+";&FL'+%"7A)@8:."()"*'&;@"')"(."78"
L'+E" p;8&" .E./;7." )$" *0"=%')N" )$" @;.*%8*7." %<Fd%&87N" )$" *'$*.&%N" %')%." +$%.&L.$%+'$"
;)97+I).qN"@'+%")$."R"e'$`B'&;'&.87"-&.@.$%8%+'$"'>"1*%+'$"S5"4$".>>.%N"(8$@")$"@.$@"












I)u8L.*" 7.@"/'%@" +7" .@%";'@@+97."(A.>>.*%).&"(.@" 8*%.@";.&>'&/8%+>@5" #7"(+@%+$:)."('$*"
.$%&." F$'$*F@" *'$@%8%+>@" .%" F$'$*F@" ;.&>'&/8%+>@" x" *A.@%`=`(+&." .$%&." F$'$*F@" I)+"

















;8&%+&"(." *.&%8+$.@" R"*'$(+%+'$" (." >F7+*+%F"S5"B.%%." $'$`;.&%+$.$*." (." 78" L87.)&"(." 78"


















.E./;7."*'//.".>>.%@"@)&" 7.@" 7.*%.)&@q".%"8+$@+"F%)(+.&" 78";)+@@8$*."()" 78$:8:."$'$"
@.)7./.$%"(8$@"7A8*%.":F$F&+I)."(AF$'$*+8%+'$"/8+@"(8$@"7.@"F$'$*F@";8&%+*)7+.&@5"U8"
>'&*.";.&>'&/8%+L."*'$*.&$.".$".>>.%"/'+$@"7."%.E%.".$":F$F&87N"@'$"(+@*')&@".%"('$*"
@'$" F$'$*+8%+'$N" I)." @.@" 8*%.@" @;F*+>+I).@N" @.@" F$'$*F@N" I)+" @'$%N" *'//." %')%" 8*%."
7+$:)+@%+I).N" %')t')&@" @+%)F@5" 4$" (u8)%&.@" %.&/.@N" ;')&" &.$(&." 7." *'$*.;%" (."
;.&>'&/8%+L+%F" ;.&%+$.$%" =" )$." ;&8%+I)." I)+" $A.@%" ;8@" ;.&>'&/8%+L." 8)" @.$@" @%&+*%"
*'//."78"7+%%F&8%)&.N"+7".@%"$F*.@@8+&."(uF%)(+.&"78">'&*.";.&>'&/8%+L.";&F@.$%."="'5"7."
%.E%.";7)%%"I)."*.77."=/" %.E%.5"B.78"(+%N" 78"7+%%F&8%)&.";.)%"m%&."8$87M@F."="%&8L.&@"7.@"
')%+7@" (." 78" %<F'&+." ;.&>'&/8%+L." @.)7./.$%" @+" $')@" $." *'$>'$('$@" ;8@" 7.@" 8*%.@"
;.&>'&/8%+>@"I)+"@."&.70L.$%"()"$+L.8)"(."7u<+@%'+&.N".%"('$*"(.@";.&@'$$8:.@N"8L.*"*.)E"
I)+"@."&.70L.$%"()"$+L.8)"()"(+@*')&@".%"('$*"(."7u8*%."(."$8&&8%+'$"('$%"7."&.@;'$@897."
.@%" 7."$8&&8%.)&5"e')@"@8L'$@"I)." 7u8;;&'*<." >'&/87+@%.`@%&)*%)&87+@%."+(.$%+>+."(.)E"
$+L.8)E" (8$@" )$" &F*+%N" (+L.&@./.$%" $'//F@" 8)" 7'$:" ()" WW." @+0*7."?" 7." $+L.8)" (."
7u<+@%'+&."p*."I)."7.@">'&/87+@%.@"&)@@.@"8;;.77.$%"R">89)78"Sq".%"7."$+L.8)"(."(+@*')&@"
co!"
p;')&" 7.@" >'&/87+@%.@" 7."R"@t)Y<.%"Sqoy5"B.78"$')@"8/0$."="78"(.)E+0/."I).@%+'$"?"I)+"
.>>.*%)."78";.&>'&/8$*."a"
1)"$+L.8)"(."7u<+@%'+&.N"7.@"8*%+'$@"@'$%"&.78%F.@"(+&.*%./.$%N"@8$@"78"/F(+8%+'$"
(u)$" $8&&8%.)&N" =" %&8L.&@" 7." (+@*')&@" (+&.*%" ')" (.@" ;<&8@.@" *+%F.@" 7+%%F&87./.$%"v" 8)"
$+L.8)"()"(+@*')&@"p*u.@%`=`(+&."(."7u8*%."(."$8&&8%+'$qN"7.@"8*%+'$@"@'$%";&F@.$%F.@";8&"
78" /F(+8%+'$" ;7)@" ')" /'+$@" .E;7+*+%." (u)$" $8&&8%.)&"?" *'//.$%8+&.@" .E;7+*+%.@" @)&"
7u<+@%'+&.N";'@@+9+7+%F"(." @u8(&.@@.&"(+&.*%./.$%" 8)" 7.*%.)&N" &F>7.E+'$@" @)&" @'$";&';&."
8*%."$8&&8%+>5"-8&"*'$@FI).$%N"78";.&>'&/8$*.";.)%"m%&."&F87+@F."@)&"(.)E"$+L.8)E"?"7."
$8&&8%.)&" ;.)%" ;&F@.$%.&" 7)+`/m/." 7.@" 8*%+'$@" .%" 7.@" ;.$@F.@" (u)$" ;.&@'$$8:." ')"
;&F%.$(&."I)u+7@"7.@".E;&+/.$%"(+&.*%./.$%".)E`/m/.@5"P'$%"('$*";.&>'&/8%+>@"@'+%"78"
L'+E" ()" $8&&8%.)&" p7A+$@%8$*." $8&&8%+L.q" @'+%" @'$" &.:8&(" p.%" ('$*" )$" ;'+$%" (." L)."
(F%.&/+$Fq5"V8+@"*'//.$%"@."%&8()+%"*'$*&0%./.$%"*.%%.";.&>'&/8$*."9+'>+*%+'$$.77."a"
l$" ;.)%" (+&." I)." %')@" 7.@" F$'$*F@" (u)$" %.E%." >+*%+'$$.7@" @'$%" ;.&>'&/8%+>@" (8$@" 78"
/.@)&."'s"+7@"*'$@%&)+@.$%"7u)$+L.&@"(."&F>F&.$*."()"%.E%."8)I).7"+7@"@."&F>F&.$%5"68$@"
7."*8@"(."%.E%.@"<M9&+(.@"%.7@"I)."7.@"%.E%.@"9+'>+*%+'$$.7@N"*."*8(&."&F>F&.$%+.7"+$%.&$."
.@%" 7+F" =" *." I)." $')@" @8L'$@" (." *." ;.&@'$$8:.N" I)+" 8" *'//." 7." (+@8+%" P*<'7.@" )$."
.E+@%.$*." %./;'&.77." 8$%F&+.)&.5" -8&" *'$@FI).$%N" 78" ;.&>'&/8$*." (u8*%.@" F$'$*+8%+>@"
;&F@.$%8$%")$";.&@'$$8:." &F.7" .%"(F*&+L8$%"(.@";.$@F.@" .%"(.@" 8*%+'$@":F$0&."(." 78"
>+*%+'$5"-')&"*.%%."&8+@'$".$I)m%.&"@)&"*.%%.";.&>'&/8%+L+%F"(8$@"7."&F*+%"9+'>+*%+'$$.7"
@+:$+>+."8L8$%"%')%"8$87M@.&"7.@"F$'$*F@"I)+"&.70L.$%"()"$8&&8%.)&"p*.)E".E;7+*+%.@"/8+@"





;'+$%" (." L)." '&+.$%." 78" ;.&@;.*%+L." $8&&8%+L."a"S" p|.$.%%." C^JG"?" GH,q5"V.$.:<.77+" 8"
"""""""""""""""""""""""""""""""""""""""""""""""








(.@" &F*+%@" 's" 7." $8&&8%.)&" .$" (+%" (8L8$%8:." ;8&" &8;;'&%" =" *." I)." @.@" ;.&@'$$8:.@"
*'$$8+@@.$%5"U."@.*'$("%M;."(.">'*87+@8%+'$".@%"8)"*'$%&8+&."*.7)+"'s"7."$8&&8%.)&"$."(+%"
I)." *." I)." @'$" ;.&@'$$8:." @8+%N" ;8&*." I)u+7" 8(';%." @8" L+@+'$"?" -')+77'$" 7u8;;.77."
;&F*+@F/.$%" R"L+@+'$" 8L.*"SN" %8$(+@" I)." |.$.%%." )%+7+@." 7A.E;&.@@+'$" R">'*87+@8%+'$"




P.7'$" 78" $8&&8%'7':+." *78@@+I)." @.)7./.$%" (8$@" 7." &F*+%" >+*%+'$$.7N" +7" .@%" ;'@@+97."
(A87%.&$.&"7."/'(."+/;.&@'$$.7"8L.*"*.7)+"I)+";&.$("7.";'+$%"(."L)."(u)$";.&@'$$8:.N"
*A.@%`=`(+&." I)+" *<'+@+%" )$" @)t.%" >'*87+@8%.)&" x" I)+" (8$@" %.E%.@" 9+'>+*%+'$$.7@" .@%"




R"I)+" ;8&7."a"S5"e')@" 8L'$@"(+%" I)." @+"(8$@" 7." &F*+%" >8*%).7" 7u8)%.)&" *'n$*+(." 8L.*" 7."














FL+(.//.$%" +$(+@;.$@897.N" %')%.@" .$" &F87+%F" ;.)L.$%" *'.E+@%.&" (8$@" 78" /m/."
$8&&8%+'$5"UA+/;'&%8$%".@%"(."*'/;&.$(&."@A+7"M"8".$"8")$."('/+$8$%."')"I)+"*'$%&8@%."
8L.*"7.@"8)%&.@5"
4$" %')%"*8@N"$')@"@8L'$@"I)." 7u)$"(.@";&'970/.@"*.$%&8)E"(.@"&F*+%@"(." >+*%+'$"
*'$*.&$."78"/'(87+%F"(.";&F@.$%8%+'$"(."78"*'$@*+.$*."(."@.@";.&@'$$8:.@5"B'//.$%"
>'$*%+'$$.")$"%.E%.":F$F&+I)./.$%">+*%+'$$.7N"(8$@"7.I).7"'$"%&')L.")$."L'+E")%+7+@8$%"
)$." %&'+@+0/." ;.&@'$$." :&8//8%+*87." /8+@" ('$%" 78" >'*87+@8%+'$" .@%" +$%.&$." =" )$"
;.&@'$$8:."a"68$@"@'$">'$(8/.$%87"6*"'5+"*0'$5.K%'=5:.>"**"$%<0.K&=05.!&*.3*050'$%').
?&'5#%&/5'055" pC^J]qN" 6'&&+%" B'<$" 8" ;&';'@F" )$." %M;'7':+." (.@" ;&F@.$%8%+'$@" (." 78"
*'$@*+.$*."p*A.@%`=`(+&."(."78"L+."+$%F&+.)&.q"(8$@"7."(+@*')&@"$8&&8%+>"?".77."8"$'//F".%"
(F>+$+"%&'+@"%.*<$+I).@"(."98@."?"Cq"7.";@M*<'`&F*+%"p+5T#,&e'"**"$%&'q"+$(+I)."7."(+@*')&@"
()" $8&&8%.)&" =" ;&';'@" (." 78" *'$@*+.$*." (u)$" ;.&@'$$8:.N" *u.@%`=`(+&." 7u8$87M@."
'/$+@*+.$%." (.@" ;.$@F.@" (.@" 8)%&.@"v" Gq" 7." /'$'7':)." &8;;'&%F" pE/&$0=. ;&'&-&)/0q"
+$(+I)." 7."(+@*')&@"/.$%87"(u)$" ;.&@'$$8:.N" *u.@%`=`(+&." 7u.E;&.@@+'$" ;)97+I).N" =" 78"
;&./+0&.";.&@'$$.N"(."*."I)."7.@" +$(+L+()@";.$@.$%"')"&.@@.$%.$%"v",q" 7."/'$'7':)."
$8&&8%+L+@F"p'"**"$0=.;&'&-&)/0q" +$(+I)."7."(+@*')&@"/.$%87"(u)$";.&@'$$8:."(F:)+@F"


























+77+*+%.@" p*8&" >+*%+'$$.77.@q"?" (8$@" 7.@" 9+':&8;<+.@" %&8(+%+'$$.77.@N" 78" %.*<$+I)."
('/+$8$%." .@%" 7." R";@M*<'`&F*+%"SN" ;)+@I)." 78" L'+E" ()" $8&&8%.)&N" @." (+@%+$:)8$%"
$.%%./.$%"()"78$:8:."/.$%87"(."@'$";.&@'$$8:.N"$.";.)%"I)A+/8:+$.&N"="%&8L.&@")$."
R"*'$t.*%)&87"8$("+$>.&.$%+87"@M$%8E"S"p;5"GJq"*."I)."@'$"9+':&8;<+F";.)%";.$@.&"=")$"
/'/.$%" ;&F*+@5" 1)" ;7." ';;'@FN" $')@" %&')L'$@" 7." &'/8$" %&8(+%+'$$.7N" (+%" R"=" 78"
%&'+@+0/.";.&@'$$."SN"(8$@"7.I).7"78";&F@.$%8%+'$"(."78"L+."+$%F&+.)&.".@%">8+%."="%&8L.&@"
)$."$8&&8%+'$"$'$">'*87+@F.".%"('$*"%'%87./.$%"%&8$@;8&.$%.5"
P.7'$" B'<$" 7.@" $')L.77.@" 9+':&8;<+.@" (.@" 8$$F.@" C^GHN" .$" 8;;7+I)8$%" 7.@"
;&'*F(F@" &'/8$.@I).@" =" (.@" ;&'t.%@" 9+':&8;<+I).@" >+$+@@8+.$%" ;8&" *F(.&" =" )$."
R"L'M.)&+@%+*" +77)@+'$"S" pC^^^"?" G]q" .%" =" /'$%&.&" .$*'&." ;7)@" $.%%./.$%" 78" >&'$%+0&."
.E+@%8$%." .$%&." &F*+%" >+*%+'$$.7" .%" &F*+%" >8*%).75" -')&" *.%%." &8+@'$N" 7." @.)7" &'/8$" I)+"







/'(87+%F@" %M;+I)./.$%" >+*%+'$$.77.@" (." ;&F@.$%8%+'$" (." 78" *'$@*+.$*." $." @.&%" ;8@"











&F.77./.$%" .E+@%F." 8;;8&8+@@.$%" (8$@" *.@" %.E%.@" .%" @'$%" %&8+%F.@" ;8&" 78" >+*%+'$N" .$"
(F*&+L8$%"I).7I).@";&'*F(F@"%.E%).7@";8&%+*)7+.&@"I)."7.@"9+'>+*%+'$@"*'$%./;'&8+$.@"











(." *'$$8+@@8$*." .%"(." &.;&F@.$%8%+'$"(." %M;." >8*%).7" .%")$"(." %M;." >+*%+'$$.7"?" *.%%."
co"
<M9&+(8%+'$"&FL07.")$."+/;7+*8%+'$"*8;+%87."(."*.@"F*&+%)&.@N"*.77."I)+"*'$*.&$."78"LF&+%F"
.%" 78" LF&+>+89+7+%F" (." 7.)&@" 8>>+&/8%+'$@5" 4$" *." I)+" *'$*.&$." 78" ;&8%+I)." 7+%%F&8+&." 78"
I).@%+'$" ()" &8;;'&%" LF&+(+I)." .$%&." <+@%'+&." .%" $8&&8%+'$" &./'$%." ="1&+@%'%." .%" $A8"
t8/8+@" *.@@F"(Am%&."(A8*%)87+%FN"/8+@N" =" *8)@."(." 7A)@8:."(." 7A8&*<+L.N" .77." .@%";&';&."
8)@@+"8)"(+@*')&@"9+':&8;<+I)."p<+@%'&+':&8;<+I)."*'//."7+%%F&8+&.q".%"8)E"F*&+%)&.@"
<M9&+(.@" (.@" (.&$+0&.@" *+$I)8$%." 8$$F.@5" B.%%." ;&'97F/8%+I)." ;.)%" @." (F*7+$.&" (."
;7)@+.)&@" /8$+0&.@"?" '$" ;')&&8+%" +$%.&&':.&" R"7.@" )%+7+@8%+'$@" ;'7+%+I).@" (." 78"
9+':&8;<+."S"')" @.";.$*<.&" @)&" 7.@";8&8%.E%.@" .%" R"7.)&"L87.)&"LF&+>+*8%+L."S"')"9+.$"
t):.&"78"&.*<.&*<."9+':&8;<+I).";')&"@.@"R"/F%<'(.@"(A+$L.@%+:8%+'$".%"(."LF&+>+*8%+'$"
(.@" >8+%@"Sy?" ;')&" $'%&." ;8&%N" $')@" @'//.@" ;7)%%N" .%" ;8&%+*)7+0&./.$%N" +$%F&.@@F" ="
7A8$87M@." (.@" @%&8%F:+.@" 7+%%F&8+&.@N" &<F%'&+I).@" .%" (+@*)&@+L.@" ('$%" 7.@" 9+'>+*%+'$@"
*'$%./;'&8+$.@"@."@.&L.$%";')&"LF<+*)7.&")$."LF&+%F5"V8+@"78I).77."a"6."I).77."LF&+%F"
;.)%`'$";8&7.&N"I)8$("'$"89'&(.")$"%.E%."7+%%F&8+&."a""




*'/;8&.&" 7.@" (.)E" (+>>F&.$%.@" F;+@%F/'7':+.@" I)A+7@" %&8$@/.%%.$%" .%" /'$%&.&" 7.)&"





























UA<+@%'+&." $A'>>&." ('$*" I)A)$." +/8:." %&'$I)F." ()" /'$(.N" +$(+>>F&.$%." ="
7A.E;F&+.$*."*'//)$.5"U8">+*%+'$"&'/8$.@I).N".77.N">'$(F."@)&"7."L&8+@./97897.".%"
7A+(.$%+>+*8%+'$N"(.L+.$%"78"LF&+%F"(."78"7+%%F&8%)&.5"P.@"%<0/.@"@'$%"7.@"/')L./.$%@"
()" *z)&N" 78" L+." +$%F&+.)&.N" 7.@" FLF$./.$%@" ;@M*<'7':+I).@N" 7.@" 8@;+&8%+'$@" (."
7A+$(+L+()" >8*." 8)E" *'$%&8+$%.@" @'*+87.@N" 7A.E*.;%+'$$87+%F" (')7')&.)@.5" U8" L&8+."
,%5$&*%".;")%5$*".<%$"0N"*A.@%"7."&'/8$"pZ897'$O8"GHCT"?"TCq"
"




























(F*&F%.&";8&" 78";.&>'&/8%+'$"()" 78$:8:." 7'&@I)A+7" @." >8+%";&'t.*%+'$"(8$@"8)%&)+5"
pGHH]"?"G,Gq"
""
l$" 8" 9.8)*');" F*&+%" @)&" 78" I).@%+'$N" @)&%')%" 7'&@I)." 78" >'&/." ('*)/.$%8+&." @A.@%"
+/;'@F." *'//." 7." /'M.$" ;&+L+7F:+F" x" .%" LF&+%897./.$%" %&8$@`/F(+87." x" (."
(F*'(+>+*8%+'$"()"&F.7y}5"4$":F$F&87N"@+"78"%&8(+%+'$"8$:7'`@8E'$$."*'$%+$)."="&F>7F*<+&"
@)&"7.@"*8;8*+%F@"$8&&8%+L.@"(."*'$L'M.&"78"LF&+%F"9+':&8;<+I).yN"7."*'$%.E%.">&8${8+@"
.@%" ;7)@" @.$@+97." =" ('$$.&" =" 78" 7+%%F&8%)&." )$." 8)%'$'/+." LF&+(+*%+'$$.77.y5" B." I)+"
"""""""""""""""""""""""""""""""""""""""""""""""









CGq5"4$" .>>.%N" @+"-8)7"f.M$.N"-8)7"2+*z)&N" Z8*I).@"28$*+0&." .%"V8&*.7"|8)*<.%" @." @'$%" .>>.*%+L./.$%"
;.$*<F@" @)&" *.%%." I).@%+'$N" $+" |.$.%%.N" $+" B'<$" p/87:&F" 7.)&@" ;&'*78/8%+'$@q" $." 7A'$%" >8+%5" R"V8"
&.*<.&*<.N" @+%)F." @)&" 7." %.&&8+$" *'$%+:)" ()" 9+':&8;<+I).N" ;78+(." 555" .$" >8L.)&" (u)$." &F+$%F:&8%+'$"
&8+@'$$F." ()" R" (+@*')&@" (." LF&+%F" S" (8$@" 7." *<8/;" (." 78" 7+%%F&8%)&." .%" L+@." =" (F:8:.&" 7.@" F*).+7@"
F;+@%F/'7':+I).@".%"7.@"*'$(+%+'$@"(.";'@@+9+7+%F"(u)$."%.77."&F+$%F:&8%+'$"S"p;5"C,q5"f'+&"="*.";&';'@".$"
co"
*'/;%." .@%" .$*'&." *'//.$%" (+&." *.%%." LF&+%F"?" @+" (A)$." ;8&%" +7" @./97." I)A+7" @)>>+%"
(A+$%.&&':.&"7."*'$%.E%.".%"7.@"%&8*.@"(."*.%%."L+."p;.&@'$$.@N"%.E%.@N"'9t.%@qN"(."7A8)%&."+7"






P*<Q'9" p@%05. %;")%'"%*05N" C]^[q5" B.%%." (+/+$)%+'$" (." 78" L87.)&" (." 78" ;&.)L."
<+@%'&+':&8;<+I)." 8/0$." (+&.*%./.$%" (8$@" 7." @*.;%+*+@/." ;'@%@%&)*%)&87+@%." p%')%"
(+@*')&@".@%")$."*'$@%&)*%+'$".%"('$*"$'$">+897.q".%"(8$@"78";'7F/+I)."8$%+`;'@+%+L+@%."
(.@" @*+.$*.@" <)/8+$.@" x" *'//." '$" 7A8" L)" -+.&&." K')&(+.)" %8E." (AR"+77)@+'$"





I)." 78" @.)7."LF&+%F" ="(F*')L&+&" .%" =" *.&$.&".@%" *.77."(." 7A+$*'$@*+.$%5"3')%.>'+@N"(A)$"
;'+$%" (." L)." (.@" *<'+E" ;'F%+I).@" )$." 9+':&8;<+." p')" &F*+%" (." L+.q" (." %M;."
;@M*<8$87M%+I).y"&+@I)." (." &F+$%&'()+&." )$" ;'@+%+L+@/." (F@'&/8+@" +$8**.;%897.5" "
$'%&."8L+@"+7".@%"$F*.@@8+&."(."&.%')&$.&"="78"%<F'&+."(.@"8*%.@"()"78$:8:."8>+$"(."7+.&"7."
*'$*.;%" (." LF&+%F" 8)E" F$'$*F@" p$8&&8%+>@N" 7+%%F&8+&.@N" >+*%+'$$.7@q" *.$@F@" 78"
*'//)$+I).&5" B'//." 7." &8;;.7" 6'7.ª.7" R">'&" ;<+7'@';<.&@" 8$(" 7':+*+8$@N" %<."
(+@%+$*%+'$"9.%Q..$"&.87+%M"8$(">+*%+'$N"9.%Q..$"%&)%<"8$(">87@+%MN"9.%Q..$"&.>.&.$*."
"""""""""""""""""""""""""""""""""""""""""""""""
;8&%+*)7+.&" 7." *<8;+%&." ["?" R"4$%&." LF&+(+*%+'$" .%" +$L.$%+'$"?" L.&@" )$." ;'F%+I)." (." 78" 9+':&8;<+." $'$`
>+*%+'$$.77."S5"






;8@" m%&." @')/+@" 8)E" *'$(+%+'$@"(."LF&+%F@"(.@" F$'$*F@" *'$@%8%+>@"v"(.";7)@N";)+@I)."
*'$%&8+&./.$%"8)E" %.E%.@"$'$" >+*%+'$$.7@" 7.@" %.E%.@"(.">+*%+'$"$A'$%";8@"(AR".E+@%.$*."
%./;'&.77."8$%F&+.)&."SN"+7@"$."L+@.$%";7)@"="8%%.+$(&.")$."LF&+%F"(."%M;."&F>F&.$%+.77."
/8+@" )$." (." $8%)&." (+>>F&.$%.N" L'+&." ;7)@" ;&'>'$(.5" #7" @A.$@)+%" I)." 78" ;.&>'&/8$*."




@'$%"(.@" %.E%.@"<M9&+(.@" +7" >8)%"I)."(."I).7I)."/8$+0&." .77."L8+77." 8)@@+"(8$@"$'%&."
/'$(.5"U8"LF&+%F"(+@%+$*%+L."(."78"7+%%F&8%)&."x"*.77."I)+N"@.7'$"78"%<F'&+."(.@"/'$(.@"
;'@@+97.@N".@%"*'$@%&)+%.".%"F$'$*F."="7A+$%F&+.)&"(.@"%.E%.@";8&"78">+*%+'$"x"$."@)>>+%";8@"
=" &.$(&." *'/;%." (.@" F*&+%)&.@" <M9&+(.@" *'$%./;'&8+$.@"?" .$" .>>.%N" .$" )%+7+@8$%" 7.@"
('*)/.$%@" (." 78" &F87+%FN" .77.@" $." @." *'$%.$%.$%" ;8@" (." *&F.&" )$" 8)%&." /'$(."/8+@"
.@@8+.$%"(."(+@*)%.&".%"&F+$%.&;&F%.&"8)@@+"$'%&."/'$(.N"*A.@%`=`(+&."7."/'$(.".E%.&$.5"
-')&"*.%%."&8+@'$N"*'//."7."$'%8+%"f+&:+$+8"g''7>"(Ft=".$"C^GJ"?"R"%&)%<"'>">8*%"8$("%&)%<"
'>" >+*%+'$"8&."+$*'/;8%+97."v"M.%"<."+@"$'Q"/'&." %<8$".L.&")&:.(" %'"*'/9+$." %<./"S"














>'&/.77.N" 78" >&8*%)&." .$%&." 9+':&8;<+." .%" 9+'>+*%+'$" &F@+(." (8$@" )$." *'$@*+.$*."
(+>>F&.$%."(."7.)&@"%d*<.@"?"@+"8L8$%"+7"F%8+%"I).@%+'$"(A.E;7+I).&N"&.78%.&N">8+&."*'$$8w%&."
78" LF&+%F" (u)$" <'//.N" /8+$%.$8$%N" 8)" *'$%&8+&.N" +7" @A8:+%" (." 7u.$I)m%.&N" (." 78"
(F*'$@%&)+&.";')&" 78" &.*'$@%&)+&.5"U."9)%"$u.@%";7)@" 78" &.@%+%)%+'$"'9t.*%+L.N" 7+$F8+&.N"
F;+@%F/'7':+I)./.$%"*.&%8+$.N"(A)$.".E+@%.$*.N"/8+@")$."%.$%8%+L."+$FL+%897./.$%".%"
.E;7+*+%./.$%" @)9t.*%+L.N" ;8&%+.77.N" (')%.)@.N" I)+" (F>8+%" .%" &.>8+%" )$." +(.$%+%F" 8L.*"
7u8/9+%+'$" (." (+&." )$." I).7*'$I)." LF&+%F" @)&" *." ;.&@'$$8:.5" BA.@%" )$" F$'&/."
*<8$:./.$%"()";'+$%"(."L)."F;+@%F/'7':+I).".%"<.)&+@%+I).N"*8&";')&"8**F(.&"="*."I)."




&F+$L.$%." )$" (.@%+$5" U." >8+%" I)." 7.@" 9+'>+*%+'$@" @'+.$%" ;7.+$./.$%" +$@*&+%.@" (8$@" 7."
%.&&+%'+&." 7+%%F&8+&." .$%&8w$." I).N" *'//." ;')&" %')%." 7+%%F&8%)&.N" *." I)+" +$%F&.@@."
p7AF*&+L8+$".%"7."7.*%.)&q"$A.@%";7)@".$";&./+.&"7+.)"78"*'$$8+@@8$*."')"78"LF&+>+*8%+'$"(.@"




" %&8L.&@" 78" $'%+'$" (." LF&+(+*%+'$" ;&';'@F." ;8&" D')*8)7%} "x" )$." LF&+%F" $'$"









*'$*.L'+&" 7." %.E%." 9+'>+*%+'$$.7" *'//." ;'&%.)&" (A)$." L+@+'$" ;8&%+*)7+0&." @)&" 7."
9+':&8;<+F".%"('$*"*'//."%.E%."(."LF&+(+*%+'$N";&'()*%.)&"(A)$."LF&+%F"@;F*+>+I).".%"
'&+:+$87.5""*.";&';'@N" 7A+$@%8$*." %.E%).77."()"$8&&8%.)&`9+':&8;<."I)+"$')@"&8*'$%."
)$."L+.".@%"(F*+@+L.N"*8&".77."$')@"('$$." 7.@"+$>'&/8%+'$@"*'$*.&$8$%" 7A<+@%'+&.".%" 7."





p.%" ('$*" 78" $'$`>+*%+'$q" x" ;.)%`+7" (+&." )$." LF&+%F" @)&" *.@" L+.@" +/8:+$F.@N" @+$'$"
+/8:+$8+&.@"a" 4$" ;8&%8$%" (A)$." *'$*.;%+'$" ;.&>'&/8%+L." ()" $8&&8%.)&" .%" (." 78"




*'$%./;'&8+$" ;8&*." I)A.77." @A+$@%8)&." @)&" )$" %.&&8+$" <M9&+(F" ;8&" 78" ;&F@.$*."
@+/)7%8$F." ()" (+@*')&@" >+*%+'$$.7" .%" ()" (+@*')&@" >8*%).7" p9+':&8;<+I)." /8+@" ;8@"
@.)7./.$%q5"
4@@8M'$@"/8+$%.$8$%N"=";8&%+&"(."I).7I).@"z)L&.@"*'$%./;'&8+$.@N"(A+(.$%+>+.&"
7.@" /'(87+%F@" (." >+*%+'$$87+@8%+'$" .%" (." LF&+(+*%+'$" I)." 7.@" 9+'>+*%+'$@" p8+$@+" I)."
(u8)%&.@" F*&+%)&.@" <M9&+(.@q" )%+7+@.$%5" -8&" >+*%+'$$87+@8%+'$" $')@" .$%.$('$@" (.@"
;&'*F(F@"(."&.*'$%.E%)87+@8%+'$N"/8$+;)78%+'$N"*8/')>78:.N"(F:)+@./.$%N">87@+>+*8%+'$"










(."/8%F&+8)E" .E+@%8$%@" p(.@"('*)/.$%@q" ;)+@" )$" &F8:.$*./.$%" (." *.@"/8%F&+8)E" S5"
P)+L8$%" 78" %M;'7':+." &<F%'&+I)." *'$@%&)+%." ;8&"V8&*'"6+$'+}!N" '$" ;.)%" (+&." I)." 7.@"




I)+" @'$%" &.*'$@%&)+%@" .%"/8$+;)7F@"(8$@" 7." %.E%.5"K+.$"I)." *<8I)." %.E%." *<'+@+@@." @8"




U8" ;&./+0&." .%" ;7)@" &F;8$()."/'(87+%F" (." LF&+(+*%+'$" 8L.*" 78I).77." )$" %.E%."
7+%%F&8+&." .%" >+*%+'$$.7" @A<M9&+(.N" .@%" 78" *+%8%+'$" <0*("$%;. (A)$" F7F/.$%" (+@*)&@+>" ()"























.%" @+/;7."v" '$" L8" (A)$." &.*'$%.E%)87+@8%+'$" (A)$" FLF$./.$%" &.78%+>" 8)" 9+':&8;<+F"
p;.$@'$@"="*'//.$%"4//8$).7"B8&&0&."';0&."7'&@I)u+7"&8;;&'*<.".%"*'/;8&."78"L+."
(."6+*ON"U+/'$'L".%"(."@8+$%"-8)7}c"="@8";&';&."L+.N".$"@.">8+@8$%"8+$@+"*'$%.E%."(."78"






78" ;&F@.$*." (." 7Ai+@%'+&.5" #7" @A8:+%" (A)$." LF&+%897." &FL'7)%+'$" (." 78" ;&8%+I)." (." 78"
9+':&8;<+."7+%%F&8+&.N"I)A+7".@%";'@@+97."(.">8+&."&./'$%.&"="r%5$&%*0./'%<0*50--0.=0.-9%'!";%0.
(."K'&:.@".$*'&.";7)@"I)A8)E"@%05.%;")%'"%*05"(."P*<Q'95"4$".>>.%N"/87:&F"78">+7+8%+'$"
*78+&.N" 7." ;&'*F(F" (." K'&:.@" .@%" (." $8%)&." &8(+*87./.$%" (+>>F&.$%." ;8&" &8;;'&%" ="
P*<Q'95"P+" 7."D&8${8+@"&8*'$%8+%"(.@"<'//.@"I)+"'$%"L&8+/.$%".E+@%F".%"('$%"+7"8L8+%"
+$L.$%F" 78" 9+':&8;<+." ;8&*." I)." ;.)" ')" &+.$" $AF%8+%" *'$$)N" K'&:.@N" .$" &.L8$*<.N"
/'(+>+8+%"78"9+':&8;<+."(A)$";.&@'$$8:."8M8$%".E+@%F"p.%"/m/."@'$"$'/"(8$@"7."*8@"(."
U8Y8&)@"V'&.77`Z'<$"V)&&.7q5"e'$";8@"7u+$L.$%+'$"*'//."8((+%+'$"(."/8%F&+8)E"I)+"








FL+(.$%." 7'&@I)A'$" *'$@+(0&." @8" %&'+@+0/." .%" (.&$+0&." /'(87+%F" (." LF&+(+*%+'$"?"
7A+$L.$%+'$5"B.78";.)%" @./97.&" F%&8$:."/8+@"="M" &.:8&(.&"(.";&0@"'$" @A8;.&{'+%" I)."
/m/." 7.@" ;8&%+.@" %'%87./.$%" +$L.$%F.@"(." *.@" %.E%.@" $8+@@.$%" .$" I).7I).@"/8$+0&.@"
(A)$."('$$F."&F.77.N"(A)$."+(F."()"9+':&8;<+F"%&8$@/+@."8)">+7"()"%./;@".%"*'$*&F%+@F."
.$" )$." +/8:." @+:$+>+*8%+L.5" f'+*+" I)." 78" >+*%+'$$87+@8%+'$" (.L+.$%" )$." /8$+0&." (."
*'/97.&" 7.@" L+(.@" 9+':&8;<+I).@N" 7+.&" 7.@" +$>'&/8%+'$@" *'$$).@" .%" 8+$@+" >')&$+&"
7u+$%.&;&F%8%+'$"78";7)@"*'<F&.$%.".%"78";7)@"*'$L8+$*8$%.";'@@+97."(A)$."L+.5""7A+$@%8&"
(." P*<Q'9" ;7)@+.)&@" 8)%.)&@" *'$%./;'&8+$@" +/8:+$.$%" *." I)A'$" $." *'$$8w%" ;8@"?"
%')%.>'+@N" =" 78" (+>>F&.$*." (." P*<Q'9N" *.%%." ';F&8%+'$" (A+/8:+$8%+'$" +$L.$%+L." $."
*'$*.&$.";8@"I).7I).@"(F%8+7@";7)@"')"/'+$@"@M/9'7+I).@"/8+@"@AF%.$("="%')%"7."&F*+%5"






68$@" %')@" 7.@" *8@" 7." 7.*%.)&" &.*'$$8w%" .%" *'/;&.$(" 7.@" 877)@+'$@" 8)E" &F>F&.$%@"
&F.7@N"/m/."@A+7"$A.@%";8@"*8;897.N";.$(8$%"78"7.*%)&.N"(AF%897+&"7.)&"L87.)&"(."LF&+%F5"
B.%%." *'$(+%+'$" >'$(8/.$%87." (A+$(F*+(89+7+%F" *'$@%+%)." 7." >'$(./.$%" (." %')%.@" 7.@"




7." 7.*%.)&" %')%" (." /m/." @8+@+%5" U8" 7+%%F&8%)&.N" .$" .>>.%N" *'//." 7." (+%" D')*8)7%N"
"""""""""""""""""""""""""""""""""""""""""""""""
}}"A"<0-N"GHH["v"?&/*%*N"GHH]"v"205.4#-"%*5N"GHCH5"
}"M0-".8/)&5%I.M%&)*"!%". =%. /'".;0$";&*!&5%N" C^]T" v" G-.;"')%"$&*0. =%. #"*$"N"C^]^" v"A"T;&'=. G5%=&*0. 0. -". 5/".
#"$$0=*"-0N"C^^X"v"B&$$&.%-.'&;0.=0-.#"*=%'"-0N"GHC,"v"X/05$".<%$".$/$$"<%".;%.+05".;&-$&N"GHCX5"
cy"





(." ;.&@'$$8:.@" .%" FLF$./.$%@" @+:$+>+*8%+>@5" 6." ;7)@N" '$" ;.)%" 8;;&F*+.&" 7.)&@"
+$$'L8%+'$@" F%<+I).@" .%" .@%<F%+I).@"?" 7.@" F*&+L8+$@" 7.@" ;7)@" &./8&I)897.@N" *'//."
B8&&0&.".%"l&.**<+'N"="%&8L.&@")$."+$@%8$*."$8&&8%&+*."%&0@"8/9+:)¤".%")$.")%+7+@8%+'$"
&+@I)F." /8+@" *'$@*+.$%." (.@" ('*)/.$%@" <+@%'&+I).@" .%" (." 7u+$L.$%+'$" 7+%%F&8+&.N"
;&'()+@.$%")$."&F>7.E+'$"@)&"7u<+@%'+&."&F*.$%.5"4$".$&.:+@%&8$%".%".$"('$$8$%"78";8&'7."
8)E" <+@%'+&.@" ;&+LF.@" (8$@" 7ui+@%'+&." *'77.*%+L.N" +7@" &F)@@+@@.$%" =" 8>>+&/.&" )$." LF&+%F"
;&'>'$(." .%" %')%" @8)>"98$87." =";&';'@"(." *.@"<'//.@".%" >.//.@";8&%+*)7+.&@"I)u+7@"
&8*'$%.$%5""
"
U.@" z)L&.@" (." >+*%+'$" '$%" 8L.*" 78" &F87+%F" 7." /m/." &8;;'&%" I)." 7.@" 8*%.@"
;.&>'&/8%+>@"'$%"8L.*"7.@"8*%.@"7+$:)+@%+I).@".$":F$F&87"?"+7@"F%897+@@.$%".%".$%&.%+.$$.$%"






>8@*+$F.@" ;8&" *.@" L+.@" &F.77./.$%" LF*).@" .%" .@@8M.$%" (A.$" (F*')L&+&" 7." @.$@N" .$"
*8/')>78$%".%".$"/8$+;)78$%"(.@"('*)/.$%@N"(.@"/'%@N"(.@">8+%@"?"+7@";&'*0(.$%"()">8)E"
;')&">8+&."&.@@'&%+&"7."L&8+5"-')&"7.">8+&.N".77.@";&.$$.$%"9.8)*');"(."&+@I).@N"/8+@"%')%"
.$" 8@@)/8$%" F:87./.$%" (." $'/9&.)@.@" &.@;'$@89+7+%F@5" U8" >+*%+'$" @." ;&F@.$%." 8+$@+"
*'//.")$"/'M.$";&+L+7F:+F"(."*'$$8+@@8$*."()"&F.75"4$*'&.")$.">'+@N"*'//."(8$@"(."
$'/9&.)E" '9t.%@" <M9&+(.@N" 78" R">+*%+'$"S" .@%" /'+$@" (." 78" ;)&." +$L.$%+'$" I)." 78"
cy"
*'$@%&)*%+'$" (u)$." ;.&@;.*%+L.N" F/'%+L." .%" *':$+%+L.N" (+>>F&.$%." ()" &F87+@/."
('*)/.$%8+&."')"&'/8$.@I).5""
3')@"7.@"')L&8:.@"I)."$')@"L.$'$@"(."*+%.&"x".%"I)."$')@"8$87M@.&'$@"(8$@"7."
(F%8+7" (8$@" 78" (.&$+0&." ;8&%+." (." *.%%." F%)(." x" /'$%&.$%N" 9+.$" I)." (u)$." /8$+0&."
(+>>F&.$%.N")$."8%%.$%+'$";8&%+*)7+0&."8)E">8+%@N"$'$";8&*."I)u+7@"*&'+.$%".$")$."LF&+%F"
+//F(+8%." (.@" ('$$F.@" &F.77.@N" /8+@" ;8&*." I)." @.)7./.$%" .$" ;)+@8$%" 7." ;7)@"































;7)@" 7'$:@" .%" &'/8$.@I).@N" 7.@" %.E%.@" ;&+/8+&./.$%" 9+':&8;<+I).@" *'//." *.)E" ="
;7)@+.)&@" $+L.8)E"(+@*)&@+>@N" .%" .$*'&." 7.@" 9+'>+*%+'$@" (A.$I)m%.@N" 7.@" &'/8$@"/F%8`
9+':&8;<+I).@N" L'+&." 7.@" 9+':&8;<+.@" (F:)+@F.@" .$" 8)%'9+':&8;<+." p=" %&8L.&@" )$."






&8+@'$"$'%&." *'&;)@";&+$*+;875"68$@" 78";&./+0&." %M;'7':+." pI)."$')@"8L'$@"8;;.7F."
R"$')L.8)" &'/8$" 9+':&8;<+I)."Sq" $')@" ;')L'$@" +$*7)&." @)&%')%" 7.@" >+*%+'$@"
<)/'&+@%+I).@"(A4(:8&('"D&8$Y'@+$+".%"(."Z.8$"4*<.$'YN"%8$(+@"I)."78"(.)E+0/."pI)+"






K+.$" I)." *<8I)." %.E%." 8+%" )$." @;F*+>+*+%F" @+$:)7+0&." %&0@" >'&%.N" +7" )%+7+@." (.@"
;&'*F(F@">'&/.7@".%".@%<F%+I).@":F$F&8)E".%"*8%F:'&+@897.@N"%')%".$"&F;'$(8$%N"*'//."
$')@" 7A8L'$@" L)N" =" (.@" I).@%+'$$./.$%@" ;'F%+I).@" .%" F;+@%F/'7':+I).@" *'//)$@5"
B.%%.";8&%+."@.&8"('$*"7A.@;8*.";')&"LF&+>+.&"(."I).77."/8$+0&."%')@"7.@"8%')%@";&';&.@"
=" 78" 9+'>+*%+'$" .$" %8$%" I)." :.$&." 7+%%F&8+&." @." >8{'$$.$%" (8$@" 7.@" (+>>F&.$%@" %.E%.@"
@+$:)7+.&@5"U.@"8$87M@.@"%.E%).77.@"@.&'$%"/.$F.@"="%&8L.&@"7.@"*&+%0&.@"I)."$')@"8L'$@"
/.$%+'$$F@" .%" (+@*)%F@" %')%" 8)" 7'$:" (." *." %&8L8+7N" 8L8$%" %')%" *.7)+" (A<M9&+(8%+'$"
(+@*)&@+L.N"I)+".$%&8w$.")$."8%%.$%+'$";8&%+*)7+0&."="7A)@8:."(."78">+*%+'$".%"(."78"$'$`
>+*%+'$N" 8+$@+" I)A8)E" F/.&@+'$@" %.E%).77.@" ()" $8&&8%.)&" .%" =" 7A+$%.&;&F%8%+'$"
9+'>+*%+'$$.77.":7'987."I)A+7"*'$L'+.5"#7".@%".$%.$()"I)."78"*7.>"(."7u<M9&+(8%+'$"$u.@%";8@"





68$@" *." *<8;+%&." $')@" %&8+%.&'$@" (." 78" >'&/." .@%<F%+I)." 9+'>+*%+'$$.77." ;7)@"
&F;8$()."8)"WW."@+0*7."?"7."&'/8$"9+':&8;<+I).5"B'//."$')@"7A8L'$@"L)N"78"%&8(+%+'$"
'**+(.$%87." ()" &'/8$.@I)." 9+':&8;<+I)." 8" .E;F&+/.$%F" (." ;7)@+.)&@" >'&/.@" ;')&"
&F)@@+&"="(+&."78"LF&+%F"(A)$"<'//."')"(A)$.">.//."<+@%'&+I).5"K+.$"I)."(."$'@"t')&@"















U." D&8${8+@" pI)+" 8" %&8L8+77F" 8)@@+" *'//." *'`@*F$8&+@%.q" >+:)&." ;8&/+" 7.@" 8)%.)&@"




7.@";7)@" 7)@N" F%)(+F@" .%" %&8()+%@}N" D&8$Y'@+$+"(./.)&.")$"F*&+L8+$"(."$+*<.N" 8L.*")$"
*.&*7."(." 7.*%.)&@" >+(07.@"/8+@";&.@I)."/F*'$$)"(.@" @;F*+87+@%.@5"B."$A.@%"I)." %&0@"
"""""""""""""""""""""""""""""""""""""""""""""""
!"3')%"*'//." 7.@" &'/8$@"(."K.8)@@8$%" pB$*"=0--"N"C^^^qN"()"B'77.*%+>" #$*)7%." pY'0. #,%#. !%--0N" GHHCqN"(."
-8:$+.&"p8".2%"'0.+*/55%0''0N"GHH^q".%"(."-8%&+*O"6.L+77."p305$0..?,&-4*"N"GHCGq5"









*'$(+L+@'" +7" 78L'&'" +$" 98$*85" -'$%+::+8" <8" >8%%'" 7.::.&." +7" /+'" 7+9&'" 8" 2'9.&%'" B878@@'N" 8" *)+"
.L+(.$%./.$%."@'$'";+8*+)%'"S5"68&+'"-8;;878&('N"R"4(:8&('"D&8$Y'@+$+?"28**'$%'"L+%."(+"@.*'$(8"."
%.&Y8" /8$'"SN" 8". A0+/((-%#"N" ,H" $'L./9&." GHCX"?"
<%%;?QQQ5&.;)997+*85+%*)7%)&8GHCXCC,H$.Q@.(:8&('>&8$Y'@+$+&8**'$%'L+%.(+@.*'$(8.%.
&Y8/8$'`CG]T][^][5"
}"3&8()+%"(8$@" 7."/'$(.".$%+.&N" +7"8" &.{)N"(0@"@'$"(F9)%N")$."I)8$%+%F"*'$@+(F&897."(.";&+E" 7+%%F&8+&.@"
;&.@%+:+.)E5" 4$*'&." 8)t')&(A<)+" 7)+" @'$%" *'$@8*&F@" (.@" *'77'I).@" .%" (.@" .E;'@+%+'$@N" ('$%" 78" %')%."
(.&$+0&."8"F%F"'&:8$+@F.".$"GHCJ"="78"K;+"()"B.$%&."-'/;+(')5"-')&")$."9+97+':&8;<+.".E<8)@%+L."@)&"
@'$"z)L&."p/8+@"I)+"@A8&&m%.".$"GHCGq"L'+&"17.E8$(&)"V8%.+N"[0"'.f#,0'&N.0$.-".=%5$"'#0.%'$4*%0/*0N"GHCG5"
"i'&/+@"(.)E"8&%+*7.@N" 7A)$"I)+" 8$87M@."M0-".8/)&5%..$" %8$%"I)."&'/8$"*+$F/8%':&8;<+I)." p8**)&+N"
R"i'77MQ''("$'$"0"@)7"3.L.&."?"8LL.$%)&."."@L.$%)&."(.7"&'/8$Y'"*+$./8%':&8>+*'"SN"B$/=%.'&<0#0'$05#,%N"
c}c"

















4(:8&('" D&8$Y'@+$+" pC^XGq" 8" %')t')&@" .E.&*F" 7." /F%+.&" (AF*&+L8+$" *'//." )$."
;8@@+'$" ;.&@'$$.77." =" *%F" (." @'$" %&8L8+7" ;&+$*+;87N" ./;7'MF" (." 98$I).5" l)%&." @8"
;&'()*%+'$" $8&&8%+L.N" +7" 8" F%F" 8)@@+" %&8()*%.)&  ".%" (+&.*%.)&" (." *'77.*%+'$  5" P8"
;&F(+7.*%+'$";')&"7.@"L+.@"(A<'//.@"9+Y8&&.@N"')"/+.)E";')&"7.@"8@;.*%@"9+Y8&&.@"(."





SN" r%5$&*%". K")%5$*". :. *%<%5$". =%. 5$&*%". #*%$%#"N" $5" C^N" GHCXN" ;5" CH^`CCJqN" +7" $AM" 8" ;8@" (." 9+97+':&8;<+."
8*8(F/+I)."@)&"D&8$Y'@+$+5"
 "e'%8//.$%" e'L87+@" pG. =%5#0+&-%. =%. B"%5N" 3&8$*<+(8N" C^]XN" @')@" 7." ;@.)('$M/." (A4(:8&" U8$(.&qN"
P+/.$'$"p8".<0=&<".?&/=0*#N"1(.7;<+N"C^^,q".%"-F&+:'%"pG-.*/;&*0.=0-.!%/;0N"V'$(8('&+N"C^^Tq5"












pC^]TN" ;)+@" C^^]qN" G-. ;"')%"$&*0. =%. #"*$"" pC^]^N" ;)+@" GHCJqN" A"T;&'=. G5%=&*0. 0. -". 5/".
#"$$0=*"-0" pC^^XqN"B&$$&. %-. '&;0.=0-. #"*=%'"-0" pGHC,q" .%"X/05$". <%$". $/$$"<%".;%. +05".;&-$&"
pGHCXq!!5"B."@'$%"(.@"z)L&.@"(+>>F&.$%.@".$"*."I)+"*'$*.&$."7.)&"@%&)*%)&."$8&&8%+L."pI)+"
'@*+77."()"&F>F&.$%+.7"<+@%'&+I).";&.@I).";8&>8+%"(."B&$$&.%-.'&;0.=0-.#"*=%'"-0.="7A877)&."
&'/8$.@I)." (." X/05$". <%$". $/$$"<%". ;%. +05". ;&-$&qN" .%" ;')&" 7." ;'+(@" 8**'&(F" =" 78"
9+':&8;<+." *'//." >'&/." @%&)*%)&F.!cN"/8+@" $'$" ;8@" ;')&" 7.)&" +$%.$%+'$" ;'F%+I)."?"









*.7)+" I)+" 7A8"(8L8$%8:." '**);F"?" R"-.&*<F" ;.&"I)+$(+*+" 8$$+" $'$" <8" ;+s" ;)997+*8%'" )$" 7+9&'a"1L.L'"
I)87*<."()99+'"@)77."/+."*8;8*+%=5"4";'+"<'"(.(+*8%'"%)%%'"+7"%./;'"87"&'/8$Y'"@)7"V'$%."f.&+%="S5"
! "-)97+F" *<.Y" )$" ;.%+%" F(+%.)&N" PO+&8N" +7" @A8:+%" (A)$" &F*+%" <+@%'&+*'`9+':&8;<+I).N" $8&&8%+>" /8+@" ;.)"
7+%%F&8+&.N"@)&")$"/'/.$%"%')&$8$%"(."78"L+."(."2+/98)("?"7."@Ft')&"="V+78$".$%&."8L&+7".%"/8+"C]JXN"="78"
@)+%." ()I).7" +7" (F*+(8" (." &.$'$*.&" =" @'$" 8*%+L+%F" 7+%%F&8+&.5"6A)$" ;'+$%" (." L)." (.@" *<'+E" >'&/.7@" .%"
$8&&8%+>@"*."%.E%."(./.)&."8)E"/8&:.@"()"*<8/;"9+'>+*%+'$$.75"





*8&8*%0&."(A.E*.$%&+*+%F5"4$".>>.%N" %')@" 7.@" 8)%&.@"9+':&8;<+F@"(."D&8$Y'@+$+" @'$%"(.@"
;.&@'$$8:.@" I)+" @'$%" ;8@@F@" =" *%F" (." 7Ai+@%'+&.!o".%" I)+" 8;;8&.//.$%" $A'$%" 78+@@F"
8)*)$." %&8*."?" (.@" L+.@" R"(+" @.*'$(8" ." %.&Y8" /8$'"SN" /8+@" I)+" @'$%" (+:$.@" (Am%&.@"
&8*'$%F.@";8&*."I)."7.)&".E*.$%&+*+%F"*'$@+@%.".$")$."/'$'/8$+."8**8978$%.5"3')%.>'+@N"
D&8$Y'@+$+" $." *<.&*<." ;8@" =" >8+&." 7A+$L.$%8+&." (.@" >'&/.@" (." 9+Y8&&.&+.N" /8+@" 8)"
*'$%&8+&." =" &FLF7.&" *." I)." *.@" <'//.@" *8*<.$%" (8$@" 7.)&" +$%+/+%FN" 7." R":&)/'" (+"
@'>>.&.$Y8")/8$8"S"p-8;;878&('"GHCXq"I)+"7."&.$(@"<)/8+$@".%";8&"7."9+8+@"()I).7"+7"
.@%";'@@+97."(AF;&')L.&"(." 7A./;8%<+.5" P+" *.@";.&@'$$8:.@"'$%" .@@8MF";.$(8$%" 7.)&@"
L+.@" (A.>>8*.&" 7.@" %&8*.@" (." 7.)&@" .E+@%.$*.@N" D&8$Y'@+$+" >')+77." 7.@" 8&*<+L.@" ;')&" 7.@"
&8/.$.&"8)"t')&5"U8"*)&+'@+%F"9+':&8;<+I)."(."7A8)%.)&"$."@."7+/+%."(A8+77.)&@";8@"8)E"
;.&@'$$.@" '9t.%" (." @.@" 9+':&8;<+.@N"/8+@" @AF%.$(" =" %')%." )$." @F&+." (A8)%&.@" >+:)&.@"
F%&8$:.@" .%" <'&@" (." %')%." $'&/." I)A+7" $'//." &8;+(./.$%" ')" ('$%" +7" .@I)+@@." )$"
;'&%&8+%"(8$@" 7.@";7+@"(.@"$'%.@"')"(.@"(+L8:8%+'$@"I)+" t87'$$.$%" %')@" @.@" &F*+%@5"U8"
;&'()*%+'$" (." $')L.77.@" x" +@'7F.@" ')" .$" @F&+.N" @)&" (.@" ;.&@'$$8:.@" <+@%'&+I).@" ')"
+/8:+$8+&.@"x"/'$%&."9+.$"*'//.$%"*<.Y"D&8$Y'@+$+"*.%%.";'F%+I)."(."7A.E*.$%&+*+%F".@%"
.$&8*+$F." (8$@" 78" %&8(+%+'$" 7+%%F&8+&." ()" WW." @+0*7.5" " 7A.E*.;%+'$" ()" ;&./+.&" %.E%."
;)97+F!yN"7.@"8)%&.@"&.$L'+.$%"="7A+/8:+$8+&."9+':&8;<+I)."(."K'&:.@".%"K'78h'"p.%";.)%`
m%&." 8)@@+" =" *.7)+"g+7*'*Oq"?"1&%<)&"B&8L8$!}N" Z'@F" 3)&/+.(8"B8@%&'!N"1&%<)&"B&.Q"
#$/8$! N" 8+$@+" I)." 7.@" 8)%&.@" R"')%@+(.&@"S! N" &F.7@" ')" +$L.$%F@" ('$%" D&8$Y'@+$+" @."
"""""""""""""""""""""""""""""""""""""""""""""""

















B.%%." *'$%+$)+%F" ;'F%+I)." 8)" $+L.8)"()";.&@'$$8:." 9+':&8;<+FN"(A8+77.)&@" %&0@"
FL+(.$%.N"8"F%F"&./8&I)F."8";7)@+.)&@"&.;&+@.@".%"*'$@%+%)."78"&8+@'$";&+$*+;87."(A+$%F&m%"













7." 9+8+@"(A)$." L8&+8%+'$" 9+':&8;<+I)." ;8&%+*)7+0&.5"1L8$%"(." $')@" 7+L&.&" =" 7A8$87M@."
(F%8+77F." (.@" 9+'>+*%+'$@" (." D&8$Y'@+$+N" +7" .@%" $F*.@@8+&." (." *'$@%8%.&" I)."/87:&F" 78"
(+L.&@+%F"(.@">'&/.@N"@'$"@%M7.".@%"8@@.Y"*'$@%8$%5"U.";&./+.&"8@;.*%"@+:$+>+*8%+>"(."@'$"
F*&+%)&.".@%"I)A.77.".@%";78%."/8+@"F7F:8$%.N"(F;')&L)."(.";'+$%.@">+:)&87.@"/8+@"I)+"




!"U." *8&8*%0&." 8/)@F"(." 7AF*&+%)&."(."D&8$Y'@+$+"8L8+%"F%F"&./8&I)FN" 7'&@"(." 78" &.;)97+*8%+'$"(."M0-".







B'//." %')%." 9+'>+*%+'$" *'$%./;'&8+$.N" 7Az)L&." (." D&8$Y'@+$+" /'$%&." )$."
%.$@+'$">'&%.".$%&."7A<+@%'+&.".%"78"7+%%F&8%)&.N".$%&."7."@')*+"(.";&F*+@+'$".%"78"$F*.@@+%F"
(A+/8:+$8%+'$5"-')&"@.@"&.*'$@%&)*%+'$@"9+':&8;<+I).@"7A8)%.)&"@."@.&%"(."@')&*.@".%"(."
('*)/.$%@" (." $8%)&." (+L.&@."?" 9)&.8)*&8%+I)." p8*%.@" $'%8&+F@" .%" &.:+@%&.@" '>>+*+.7@qN"
;&+LF." p7.%%&.@N" t')&$8)EqN" ;)97+I)." p9+':&8;<+.@N" %F/'+:$8:.@q" 7+%%F&8+&." p&F*+%@" .%"
&'/8$@q5"U."(+@;'@+%+>"&F>F&.$%+.7".@%" &.$>'&*F";8&" 7A)@8:."(."78"9+97+':&8;<+."')"(.@"
$'%.@"p.$">+$"(."%.E%."')".$"98@"(.";8:.qc5"B."$A.@%"('$*";8@";8&"<8@8&("@+"B&$$&.%-.'&;0.
=0-. ?"*=%'"-0.;&F@.$%." )$" :&8$(" $'/9&." (." $'%.@" .E;7+*8%+L.@" ')" 9+97+':&8;<+I).@N"
%8$(+@"I)."X/05$".<%$".$/$$"<%".;%.+05".;&-$&".$".@%"*'/;7F%./.$%"(F;')&L).5"B.@"(.)E"
9+'>+*%+'$@" &.;&F@.$%.$%" 7.@" (.)E" ;7.@" .$%&." 7.@I).7@" @." (F;78*." 78" ;'F%+I)." (."









c "eF8$/'+$@N" *.@" (.&$+0&.@" @." *'$>+:)&.$%" F:87./.$%" *'//." )$" .@;8*." 7)(+I).N" 7A.@;8*." ()" R"
*'$%&'*8$%'N"(.7">87@.%%'"+&'$+*'"SN"*'//."7A8";&F*+@F"7AF*&+L8+$"/m/."7'&@"(A)$.";&F@.$%8%+'$";)97+I)."
="2'/.N"7."GG">FL&+.&"GHC]5""
c!"_)+" 8" F%F" I).@%+'$$F" ;8&" 7A<+@%'&+.$$."V8&+." U.Y'Q@O+" p+7" +$%F&.@@8$%" (." $'%.&" I)." @)&" (.@" (.)E"
;)97+*8%+'$@"8*8(F/+I).@"I)+"'$%"F%F"*'$@8*&F.@"="D&8$Y'@+$+N")$.".@%";8&)."(8$@")$."&.L)."(A<+@%'+&.q"
U8" *&+%+I)." (." U.Y'Q@O+" L+@." =" (F/.$%+&" 7A+$%.&;&F%8%+'$" (." D&8$Y'@+$+N" I)+" L'+%" (8$@" |+)@.;;."
2+;8/'$%+" 7."),&5$eU*%$0*.()"*8&(+$87"D.(.&+:'"K'&&'/.'"?" R"i'"*'$@)7%8%'" 7u+$%.:&87+%="(.:7+" 8%%+"(.7"
;&'*.@@'"$.:7+"8&*<+L+"K'&&'/.'`1&.@."(u#@'78"K.778".";.$@'"*<."7."/'%+L8Y+'$+";'7+%+*<."@+8$'"@)>>+*+.$%+"
8"@;+.:8&."7u+$*8&*.&8Y'$."(+"2+;8/'$%+5"U8"%.@+"@.*'$('"78"I)87."K'&&'/.'"8L&.99."L'7)%'"&+$*<+)(.&."
+7" @)'"$.:&'"0" +/;'@@+9+7."(8"8**.%%8&."$.7"@)'" +$@+./.5"U'"@%.@@'"*8&(+$87."<8"(+" >8%%'";&'/'@@'" 78"
*8&&+.&8"(u8)%'&."(+"2+;8/'$%+?"0"7)+"*<."@+"8@@+*)&8"(.778";)997+*8Y+'$."(.+"@)'+"@*&+%%+"(+"@%'&+*'N";.&"+7"
c}"
>8+97."()" 7+%%F&8+&.cc5"U." &F*+%" &.78%." 7A<+@%'+&."(."|+)@.;;."2+;8/'$%+" pCXJ,`C[T,qN" 7."
&.7+:+.)EN"78%+$+@%.".%"<+@%'&+.$"+%87+.$"I)+"%&8L8+778+%";')&"7."*F709&."*8&(+$87"D.(.&+:'"
K'&&'/.'" .%" I)+" >)%" t):F" ;8&" 7u#$I)+@+%+'$" .%" ./;&+@'$$F" ;.$(8$%" I)8%&." 8$@5" P+"
















.%"R"7A'(+'";.&" +" 7.%%.&8%+"SqN"(.@"$'/9&.)@.@"$'%.@" pI)+"@'$%"(8$@"*."*8@"(F;')&L).@"
"""""""""""""""""""""""""""""""""""""""""""""""
%&8/+%." (.778" @%8/;.&+8" (.778" K+97+'%.*8" 1/9&'@+8$85" #" +:<'@%Q&+%.&" (+" D.(.&+*'" K'&&'/.'" .@+@%'$'"
(8LL.&'N"/8"@'$'"+"/+$+@%&+"*<."78L'&8$'";.&"7)+"$.7";878YY'"(.77u8&*+L.@*'L8('5"U'&'";)997+*8$'":7+"
@*&+%%+" )>>+*+87+" (.77u8&*+L.@*'L'5" 555" K'&&'/.'" $'$" L)'7." 8>>8%%'" '@*)&8&." +7" $'/." (+" |+)@.;;."












+$%.&&':8%'+&.@N" 7.@" 7.%%&.@" .%*5q5" UA+$*+;+%N" I)+" &.78%." 7A+$8):)&8%+'$" (A)$." @%8%)." (."
K'&&'/.'N".@%"(."/8%&+*."$.%%./.$%"<+@%'&+':&8;<+I)."?"
#7" CJ" 7):7+'" C][X" R"U8" -.&@.L.&8$Y8"SN" I)'%+(+8$'" /+78$.@." (+" +@;+&8Y+'$."






(." 2+;8/'$%+q" .@%" &8*'$%F" =" %&8L.&@" 7.@" %F/'+:$8:.@" ()" 9+':&8;<+FN" ('$*" .$*'&." ="
%&8L.&@")$"F7F/.$%"$'$`>+*%+'$$.75"U."%'$"()"&F*+%".@%"%')t')&@"<+@%'&+I).N"="I).7I).@"
F78$@" 7+%%F&8+&.@" ;&0@N" .%" 7." $8&&8%.)&" 8" %')t')&@" 7A877)&." (." 7A<+@%'&+.$" pI)+" .E8/+$.N"
*'&&+:.N"*'//.$%.cyqN"F&)(+%".%";8&>'+@"7+%%F&8+&.N"/8+@"t8/8+@"()"&'/8$*+.&5"4$"&F87+%F"
7." (+@*')&@" 9+':&8;<+I)." @." *'$>+:)&." *'//." 7A<+@%'+&." (A)$." &.78%+'$" p2+;8/'$%+`
K'&&'/.'qN".%"('$*"*'//."7."&F*+%"(."(.)E"L+.@5"U8"9+':&8;<+."(."2+;8/'$%+"%')&$."
8)%')&" (u)$" >8+%" '9@*)&N" I)+" ('+%" m%&." *78&+>+F"?" *A.@%" =" ;8&%+&" (." *.78" I)." 7." &F*+%"
9+':&8;<+I)." @A'&:8$+@.5" 4$" (F>+$+%+L." B&$$&. %-. '&;0. =0-. #"*=%'"-0. .@%" +$%F&.@@8$%"









&F*+%" pR"/8"(+"I).@%8"/.(8:7+8"%'&$.&./'"8";8&78&."SN";5"TG"v"R"78@*+8/'N";.&" +7"/'/.$%'N"(8";8&%." +7"
&8**'$%'"(.77."L+*.$(."*<."*'$()&&8$$'"2+;8/'$%+"(8L8$%+"8+":+)(+*+"(.7"%&+9)$87."(.77u#$I)+@+Y+'$."."
%'&$+8/'"8""SN";5"JC"v"R"V8"0":+)$%'"+7"/'/.$%'"(+"'**);8&*+"(.77."()."7.%%.&."SN";5"]HqN".%"=">8+&."(.@"








(.)E"(.&$+0&.@" 8$$F.@"LF*).@";8&" 7."9+':&8;<+Fc}5"4$";8&%+*)7+.&N" *."I)+" +$%F&.@@." 7."
%.E%." .@%" 78" &.78%+'$"(u./;8%<+.";&'>'$(."I)."K):8%%+" F%897+%" 8L.*" 7.@" 8$+/8)E"x"()"
Z8&(+$"(.@"-78$%.@"(."-8&+@"*'//."()"Y''"(u1$L.&@"x"I)+"(.L+.$$.$%"7.@"/'(07.@"(."
@.@"z)L&.@" .%"('$%" 78" *'$(+%+'$"(."(8$:.&" 7'&@"(.@"9'/98&(./.$%@"(." 78";&./+0&."
:).&&." /'$(+87." 7." /.%" (8$@" )$" F%8%" (u8$:'+@@." L+'7.$%.5" BA.@%" @)&" *." /'%+>" I)."


































1;&0@" 78"(.@*&+;%+'$" %&0@" &'/8$.@I)."x".%" +/8:+$8%+L."x"()"@)+*+(."(."K):8%%+cN" 7.@"
%')%.@"(.&$+0&.@";8:.@"&F+$%0:&.$%"7."&F*+%"@)&"78"&')%."()"&F*+%"9+':&8;<+I)."&F>F&.$%+.7N"
.$" ('$$8$%" 7.@" +$>'&/8%+'$@" @)&" 7.@" >)$F&8+77.@" .%" 7u.$%.&&./.$%" p.%" ;)+@" @)&"
7A.E<)/8%+'$" .%" 78" $')L.77." @F;)7%)&.qN" >8+@8$%" ()" ;&'%8:'$+@%." $'$" ;7)@" )$"
;.&@'$$8:."(."&'/8$N"/8+@")$"<'//."<+@%'&+I).5"
e')@"8L'$@"('$*"L)"*'//.$%"(8$@"7."&F*+%"9+':&8;<+I)."D&8$Y'@+$+";.)%";8@@.&"
8+@F/.$%" (." 7A.@@8+" <+@%'&+I)." 8)" &'/8$N" 7.@" (.)E" >'&/.@" ;7)@" &F;8$().@" .%"









1(.7;<+ o! qN" M0-". 8/)&5%I. M%&)*"!%". =%. /'". ;0$";&*!&5%. &.;&F@.$%." 7." LF&+%897." (F9)%"
"""""""""""""""""""""""""""""""""""""""""""""""
c"R"_)87."89+%'"@*.:7+.&."a"P.$Y8"&+>7.%%.&*+";+s"(+"%8$%'N">'&@.";.&*<F"@+"0":+="+//8:+$8%'"/'7%."L'7%."
I).@%'"/'/.$%'N" .@%&8."(877u8&/8(+'" ." ;'@8" @)7" 7.%%'" )$" 89+%'" @*)&'N" )$" :+7.%" *'7'&" 8L'&+'N" 7u)7%+/8"
*8/+*+8"*<."<8";'%)%'";'&%8&."+$"78L8$(.&+8".")$8"*&8L8%%8"9'&(r"S"p;5"CCCq5"
o"b$"$'/"+$L.$%F"%')%"*'//."78"(.@*&+;%+'$";&F@.$%."@)&"7."&898%"(."*')L.&%)&."?"R"4(:8&"U8$(.&"0"$8%'"





7+%%F&8+&." (." D&8$Y'@+$+5" #7" @A8:+%" (A)$." &.*'$@%&)*%+'$" .@@8M+@%+*'`$8&&8%+L." %&0@"
+$>'&/F.".%"I)+"$F8$/'+$@";8&>'+@"@.">8+%"&'/8$.@I).".%"/m/.">+*%+'$$.77."?"8)"$+L.8)"
>'&/.7" M0-". 8/)&5%. .@%" ('$*" )$." 9+'>+*%+'$" I)+" /m7." (." /8$+0&." +$%.77+:.$%." p.%" .$"
8L8$*."@)&"@'$"%./;@q"7."(+@*')&@"('*)/.$%8+&.".%"7.@"&8+@'$@"(."78"7+%%F&8%)&.5"U."&F*+%"





9+8+@"(." *.%%." ;&F@'/;%+'$"?" 7." >8+%" I)."K.78"U):'@+" .@%" (.L.$)" 7." ;.&@'$$8:." I)A+7"
+$%.&;&F%8+%5""
B.%%."(F/8&*<."*78+&./.$%">+*%+'$$.77.".@%"$F8$/'+$@"@')%.$).";8&")$"(+@*')&@"
@%&+*%./.$%" 9+':&8;<+I).N" ('$*" >8*%).75" B.*+" .@%" FL+(.$%" (Ft=" (8$@" 7A+$*+;+%N" I)+"
*'//.$*." (."/8$+0&." &'/8$.@I)." ;')&" @." >8+&." +//F(+8%./.$%" 8;&0@" &F@'7)/.$%"
9+':&8;<+I).5"
U." %8L'7." (.7" ;87*'@*.$+*'" (.7" 3.8%&'" 2.87." (+" K)(8;.@%" @*&+**<+'78$'"
@'//.@@8/.$%.5" U." >'&.@%." (.778" P.7L8" K8*'$+8" pM"_&'T. 0*=&q" $.77Al7%&.(8$)9+'"
p2/'J'$-q"(8"*)+" 7." %8L'7.";&'L.$:'$'";+.$."(+"I).&*."@.*'78&+N" >8::+N"9.%)77."."
;+';;+"@'$'"7'$%8$."/+77."/+:7+8"+//.&@."$.7"*78/'&."(.778":).&&8"."$.77A'@*)&+%="
" i8" %&.$%8@.%%." 8$$+" .@@.$('" $8%'" 8" Us:'@" +7" L.$%+$'L." '%%'9&."
/+77.'%%'*.$%'%%8$().5" U8@*+8N" 7.%%'&.N" *<." .:7+" @+" *<+8/+" ;.&" +7" /'/.$%'" K.78"
K78@O'5"68";8&%."$'@%&8"$'$"%.$%.&./'"(+"(.@*&+L.&."$.//.$'"@'//8&+8/.$%."78"
@)8" +$>8$Y+8"." 78" @)8"8('7.@*.$Y85"1"$'+" +$%.&.@@8".@*7)@+L8/.$%." +7"K.78"K78@O'"
8%%'&." ." )$8" ;.&@'$8" *<." (.*+(." (+" +$%&8;&.$(.&." I).@%8" @+$:'78&." ;&'>.@@+'$."




(+" )$8" /.%8/'&>'@+"S" $." ;8&8w%" ;7)@" @)&" 78" *')L.&%)&.N" .$" )$." @%&)*%)&8%+'$" (+L.&@." ()" *<8;+%&."
*'$*7)@+>N" .$")$." &F()*%+'$"(.@"$'%.@" >+$87.@" pI)+"@'+%" @'$%"@);;&+/F.@N" @'+%" @'$%" &F+$%F:&F.@"(8$@" 7."
%.E%.qN" .$" 7A+$%&'()*%+'$" (." I).7I).@" ;<'%':&8;<+.@" ()" 9+':&8;<+F" .%" @)&%')%" .$" 7A898$('$" (." 78"
;&./+0&.";.&@'$$.";7)&+.77.";')&")$.";7)@"*'$L.$897.";&./+0&.";.&@'$$."@+$:)7+0&.5"








*'//.")$" 9+':&8;<." I)+N" %')t')&@" ;.&@'$$87+@FoyN" *'//.$%.N" .E;7+I).o}N" :)+(.o"7."
7.*%.)&5"4%";')&%8$%N".$"/m78$%"7."&.:8&("&F%&'@;.*%+>"8L.*")$".$"%./;@"&F.7N"+7"/8$+>.@%."
@'$"8/9+:)n%F"@%8%)%8+&.5"4$"%')%"*8@N"="%&8L.&@"*.@"(+:&.@@+'$@"%M;+I).@"x"@.$@F.@".%"
('$*" &F)@@+.@" x" +7" *'$@%&)+%" )$" &F*+%" F7F:8$%N" 8$.*('%+I)." .%" >&8:/.$%8+&."/8+@" $'$"
8&9+%&8+&.5" l)" ;7)%%N" 8&9+%&8+&." (8$@" 7." @.$@" .$%+0&./.$%" 9+'>+*%+'$$.7" (u)$."
+$%.&;&F%8%+'$":7'987."I)+N".$"@A+$@;+&8$%"(."('$$F.@"LF&+>+897.@N" +/8:+$.".%" +$L.$%.5"
-)+@I)." 7." *<'+E" (." D&8$Y'@+$+" .@%" (." &8*'$%.&" 7u.E+@%.$*." (." K.78" U):'@+" .$" %8$%"
I)A<+@%'+&."(."@'$"(.L.$+&"L8/;+&.N"+7"@."*'$*.$%&."@)&"*.@"F7F/.$%@"9+':&8;<+I).@"I)+"
(F/'$%&.&8+.$%"7u+$FL+%89+7+%F"(."*.%%."%&8$@>'&/8%+'$o5"B.%%."+$%.&;&F%8%+'$"@."&.>70%."
(8$@" 78" @%&)*%)&."?" 7." &F*+%" .@%" .$" .>>.%" (+L+@F" .$" (.)E" ;8&%+.@5" U." ;&./+.&" @u+$%+%)7."
R"UA)'/'N"7A8%%'&."S".%"7A8)%&."R"#7"f8/;+&'"SoN";')&"@')7+:$.&"I)."7A+$%F&m%"(."78"L+."(."
"""""""""""""""""""""""""""""""""""""""""""""""




$.77u.;+@%'78&+'" P%'O.&`U):'@+N" ;.&" ;'%.&" L.&+>+*8&." ." &.$(.&*+" *'$%'" *'$" /8::+'&." .@8%%.YY8" (.77."
*8;8*+%="(+";.&@)8@+'$."(8LL.&'" >)'&+"(877u'&(+$8&+'"(+/'@%&8%."(8"U):'@+"S" p;5" T,q"v" R"4(" +$>+$." .:7+"
.$%&8" $.+" ;8$$+" *+$./8%':&8>+*+" (.7" @)'" >8%87." ;.&@'$8::+'N" /8" (+" I).@%+" ;8$$+N" (.778" 7'&'" >8%%)&8"
&+L.78%&+*.N"*+"'**);.&./'N"+$"/'('";8&%+*'78&.::+8%'N"I)87*<."*8;+%'7'";+s"8L8$%+"p;5"TXq5"















K.78" U):'@+" &F@+(." (8$@" 78" &.78%+'$" @)&$8%)&.77." I)+" .E+@%." .$%&." @.@" +(.$%+%F@"?" )$"
<'//." I)+" .$" @." >8+@8$%" 8*%.)&" @." *'$(8/$." =" (.L.$+&" )$" L8/;+&.5" 6Ft=" (8$@" 78"
;&F/+@@." 7." $8&&8%.)&`8)%.)&" /'$%&." ;8&" I).7" 9+8+@" +7" L.)%" &8*'$%.&" 78" L+." (." @'$"
9+':&8;<+F"?"
6'%."@+$:'78&."(.77uR")7%+/'"L'7%'"S"0"(+"@*+':7+.&.N"I)8$('"L+"@+8N"':$+"/8@*<.&8"
L'7'$%8&+8" ." +$:8$$8%&+*." ';;)&." (+" @*'7;+&." $.778" &+:+(.YY8" (.778" /'&%." 78"
>+@+'$'/+8" (.+" @.$%+/.$%+" ;+s" .@*7)@+L+N" ;+s" %'%87+5" 1$87':8" ;&.&':8%+L8"
;'@@.::'$'" 7." R")7%+/." ;8&'7."S5" K.78" U):'@+" /'&+L8" +7" C[" 8:'@%'"
/+77.$'L.*.$%'*+$I)8$%8@.+" ;&'$)$*+8$('" I).@%8" >&8@."?" R"#'" @'$'" +7" *'$%."
6&8*)78N" +'" @'$'" +7" &." (.+" f8/;+&+N" +'" @'$'" +//'&%87."S5" B<." .:7+" @+" >'@@."






*'/;&.$(&." 78" LF&+%FN" FL+(.//.$%" >+*%+'$$.77.N" (." @8"/F%8/'&;<'@.5" 4%" *A.@%" *.%%."
LF&+%F" I)." 7." $8&&8%.)&N" .$" .E;7+*+%8$%" 78" &.78%+'$" <'//.`8*%.)&`L8/;+&.N" &F+%0&." .%"
@')7+:$.";.$(8$%"%')%"7."&F*+%5"

























B.%%." &.78%+'$" >+*%+L." *'$*.&$." 78" %<F'&+." (.@" 8)%'/8%.@N" *u.@%`=`(+&." (.@" /8*<+$.@"
*'$@+(F&F.@"*'//."(.@"+$@%&)/.$%@"8*%+>@"I)+";.$@.$%".%"8:+@@.$%5"4$"*'$@+(F&8$%"(."


















y"B.%%." +$%.&;&F%8%+'$".@%" &.$>'&*F.";8&" 7.";8&87707."8L.*" 7."B0*"!%'&.\/((%&.(."-+&8$(.77'"p;5"[[q5"U'&@"










<+@%'&+I).N" ('$%" 7.@" @')&*.@" @'$%" &8&.@" .%" 'sN" ;8&" *'$@FI).$%N" +7" .@%" $F*.@@8+&." (."
&.*')&+&"(8L8$%8:."="7u+/8:+$8%+'$".%"="78">+*%+'$5"U8">'&/."(."*."&F*+%".@%".$".>>.%"*.77."
(." 78" &.78%+'$" $8&&8%+L." .%" 7+%%F&8+&.N" I)+" 8)" 7+.)" (." *')L&+&" .$%+0&./.$%" 78" L+." ()"
9+':&8;<+F"*<'+@+%"(."@.">'*87+@.&"@.)7./.$%"@)&"R"87*)$+"8$$+"S5"l&N"7.">8+%"(."@.">'*87+@.&"
$'$" @)&" 7A8@;.*%" *'$@+(F&F" 7." ;7)@" +/;'&%8$%N" *A.@%`=`(+&." 7." &7." ;'7+%+I)." (." K+&.$"
p*.7)+"I)+".$"%<F'&+."7)+"('$$.&8+%"7."(&'+%"="8L'+&")$."9+':&8;<+."SqN"*'$@%+%)."(Ft=".$"













%+&." 7A+(F." (AF*&+&." 7A<+@%'+&." (." *." @*&+9." .%" (A.$I)m%.&" 7."/M@%0&." (." @'$" L+*." p)$."
'9@.@@+'$"I)+"7.";')@@8"t)@I)A="/8$:.&"(.@"('*)/.$%@"8)@@+"+/;'&%8$%@"I)A)$"%&8+%F"
(." ;8+Eq" .%" 7." &8;;'&%" (." *.7)+`*+" >8*." 8)E" I)87+%F@" p78" 9.8)%F" .E*.;%+'$$.77.N" 78"
*877+:&8;<+."+/;.**897.N"78"%'%87."89@.$*."(.";8@@+'$@q"I)+"'$%">8@*+$F"7."98&'$"|'.&%Y"
.%"7)+"'$%";.&/+@")$"*<8$:./.$%"(."*'$(+%+'$"@'*+87."@+"&8(+*87.5"V8+@"K87Y8*"$A.@%";8@"















;&';&+'" (.7" :&8$(." &'/8$Y+.&." " e'+" *+" 8LL+*+$+8/'" 8" 7)+N" ;&.$(+8/'"




























/'+$@" 9+':&8;<+I)." ;8&" &8;;'&%" 8)E" 8)%&.@N" @)&%')%" =" *8)@." (." @8" $8%)&." %&0@"
<F%F&':0$." .%" @8" /'(87+%F" .E%&m/./.$%" (+:&.@@+L." (." *'$()+&." 78" $8&&8%+'$N" +7"
.$%&.;&.$(" )$." +$%.&;&F%8%+'$" ;&F*+@." .%" '&+:+$87." ()" 9+':&8;<+F5" B.%%." (.@*&+;%+'$"
;.)%"9+.$"@M$%<F%+@.&"78"$8%)&.";&'>'$(."(."K+&.$"?"
Z'<8$$" 4&$@%" $'$" @.$%+L8" 87*)$8" (+@;'@+Y+'$.N" 87*)$8" +$*7+$8Y+'$." L+L8" ."













>&8${8+@" $u.@%" ;8@" 78" &F;'$@." =" @8" (./8$(.N" /8+@" )$." (F*78&8%+'$" (." ;'F%+I).N"











(." 7A8)%.)&" %&8()+%" .$" >&8${8+@y N" +7" (./.)&." @8$@" (')%." 7." ;7)@" *'$$)y 5" B." &F*+%"





%')%" 8)" 7'$:" (." @8" L+." p(." C^G^" t)@I)A=" @8" /'&%q" .%" @'$" z)L&.N" 8;;.7F." V8+@'$"
-+*8@@+.%%."p(."-+*8@@'".%"(.";+I).`8@@+.%%.qN".@%"(0@"C^],")$"/'$)/.$%"<+@%'&+I)."I)+"
;.)%"m%&."L+@+%F5"#7"@A8:+%"('$*"%')t')&@"(A)$";.&@'$$8:.".E*.$%&+I).N")$"R">')"S";')&"
7.I).7" '$" $." ;.)%" I)AF;&')L.&" (." 78" @M/;8%<+.5" U8" /8%&+*." @*<Q'9+.$$." (." 78"
9+':&8;<+." .@%" &.$>'&*F." ;8&" 7." &F*+%" I)+" 8;;8&8w%" .E;7+*+%./.$%" @')@" 7uF:+(." ()"
>'$(8%.)&" (." 78" 9+'>+*%+'$5" 6Ft=" 7u.E.&:). } "x" I)+" &8;;.77." 7A+/8:." *F709&." (." 78"























/8+@" 8)@@+" ;7)@" ;&F*+@" 8)" $+L.8)" ('*)/.$%8+&."v" +7" *'$%+.$%" .$*'&." (.@" $'%.@"
.E;7+*8%+L.@"p/8+@"*.%%.">'+@`*+".$"98@"(.";8:.@".%"$'$"="78">+$"()"%.E%.q"%')%"*'//."(.@"
(+L8:8%+'$@"@)&"(A8)%&.@";.&@'$$8:.@5"U."$8&&8%.)&`9+':&8;<."F/.&:.";')&"@A8(&.@@.&"
=" @.@" 7.*%.)&@" p;5" CGq";')&"'&:8$+@.&" @'$" &F*+%" p;5" ,XqN" 8)@@+"9+.$"I).";')&" >8+&."(.@"
(F()*%+'$@";7)@"')"/'+$@">'$(F.@}c5"U8"9+':&8;<+.".@%"/.$F.".$"*'/;8&8+@'$"8L.*"7.@"




|+)$@+" 8" B<8&%&.@" )$8" /8%%+$8" (+" >+$." @.%%./9&.N" @'%%'" )$" *+.7'" /'&9+('" ."
(.7+*8%+@@+/'5"U8"*+%%8(+$8" @'&:." @)7"('&@'"(+")$"*'77.N" 877A.@%&./+%="/.&+(+'$87."
(.778" K.8)*.N" &.:+'$." *<." (.L." 78" @)8" 8%%)87." >+@+'$'/+8" 8778" :+)/.$%8" (+"
|8&:8$%)8" R"@/+@)&8%8"S" ." R"/'@%&)'@8"SN" 78" I)87.N" $.7" *'&@'" (+" )$" 8@;&'"







}c "R"1$%+*+;8$('" +7" >8%%'" *<." 28M/'$(" +$+Y+.&=" 8" L.(.&." x" +$" I)87+" @%&8'&(+$8&+." *+&*'@%8$Y." 7'" @+"
8;;&.$(.&=" +$" @.:)+%'" xN" *&.('"(+"$'$" &+L.78&."$)778"*<." +7" 7.%%'&."$'$"899+8":+=N";.&";&';&+'" *'$%'N"

















*<.N" $.7" *'/;+78&." )$8" 9+':&8>+8N" 87/.$'" @)77." (8%." (+" $8@*+%8" ." (+" /'&%."
*'$L.&&.99." .@@.&." ;+)%%'@%'" &+:'&'@+" ." 8%%.$.&@+" @%&.%%8/.$%." 8+" *.&%+>+*8%+5"
2+*'$'@*+8/'7'N" ;.&r"?" I)8$%'" ;8&&.99." 8" %)%%+" ;+s" .7'I).$%.N" I)8$%'" ;+s"





@8" 9+'>+*%+'$N" *A.@%`=`(+&." I).77." ;&'*F()&." %.E%).77." +7" 8" *<'+@+" ;')&" &F@')(&." 7."
*'$%&8@%." .$%&." 7." @M@%0/." &F>F&.$%+.7" .%" 7." *.7)+" >+*%+>5"1L8$%"(." *'//.$*.&" 7." &F*+%"
9+':&8;<+I)." ;&';&./.$%" (+%N" 7." $8&&8%.)&`8)%.)&" 8$%+*+;.N" .$" $'%.N" 78" LF&+%F" (."
7u.E+@%.$*." (." 28M/'$(" #@+('&."?" m%&." =" 78" >'+@" )$" R":&8$(" 8&%+@%."S" .%" )$" R":&8$("




_).@%'" 8/'&.";.&" 78" *8@8" p;.&" 7A.(+>+*+'N" 7." ;+.%&."(+" *)+" .@@8" 0" >8%%8q" @);.&8N" +$"








V8+@" *'//.$%" #@+('&." .)%" 7A+(F." (." @A./98&I).&" (8$@" )$." %.77." ./;&+@."a" BA.@%" 7."




;&F*+@.@"/8+@" 8" 7A8/9+%+'$"(." >8+&." *'$*)&&.$*." =" 78" L.&@+'$" '>>+*+.77." p8+$@+" I)A=" 78"
L.&@+'$"(.@"%F/'+$@q5"U+@'$@"*."7'$:";8@@8:.";')&"8;;&F*+.&"*'//.$%"*A.@%".$*'&."7."
*8&8*%0&." $8&&8%+>N" .%" $'$" )$." (.@*&+;%+'$" $+" )$." &F>7.E+'$" :F$F&87.N" I)+" &.@%+%)."
7+%%F&8+&./.$%".%">+*%+'$$.77./.$%")$."LF&+%F"87%.&$8%+L.5"
b$8" @.&8N" 7'" @:)8&('" (+" 28M/'$(" ;.&*'&&.L8" +7" *'&;'" :+:8$%.@*'" (+" I).778"
/'$%8:$8"(+"&+>+)%+N"(8+";+.(+"@+$'"8778"L.%%8"'&/8+"+$8**.@@+9+7.5"U'";.&*'&&.L8"*'$"









0" ;'@@+9+7." *'/;'&&." @)778" *8&%8" :.':&8>+*8N" *'$" ;.&>.%%8" *'&&+@;'$(.$Y8N" 78"
*'@%.778Y+'$."(.778"f.&:+$."%87."."I)87."78"@+"L.(."$.7"*+.7'5"P+"@%);";.&"I).778"$)'L8"








@)8" @%.&/+$8%8" *8;8*+%=" (+" (+@@+;8Y+'$.5" -.&*<F" I).@%'" ." $'$" 87%&'" (.L." .@@.&."
*'$@+(.&8%8"78"V8+@'$"-+*8@@+.%%.?")$8"*8%%.(&87.5"p;5"[Xq"
"
B.@" /'M.$@" (." ;&'*F(.&" @'$%" >&FI).$%@" .%" %')t')&@" ;.&%+$.$%@" (8$@" 7." &F*+%N" .%"




















;8@@'5"b$"/'/.$%'";8&." >.&/'" ." &+@'7)%'N" 7A8%%+/'" (';'" +$*.&%'" @." ;&.$(.&." 8"
(.@%&8"'"@+$+@%&85"1"@%&8;;+N"I)8@+"8"%.$%'$+N".:7+">8"I)8%%&'N"*+$I)."L'7%."+7":+&'"(.778"
*+%%=5"e'$":7+" 0";+s" *<+8&8" 78"/.%85" P'7'" 78" &8:+'$."(+" I).7" *8//+$8&." 0" 8$*'&8"













8)%'/'9+7+@%8" (+" ;8@@8::+'N" &.@;+&8" 8$*'&8N" /8" <8" '&/8+" ;.&@'" *'$'@*.$Y85"
3&8@;'&%8%'" 8" *8@8" ." (+@%.@'" @)7" @)'" 7.%%'N" R(';'" 8L.&" L'/+%8%'" 8" %.&&8S" p*'@"
8>>.&/8" )$" %.@%+/'$.qN" -+*8@@+.%%." /)'&.5" V)'&." @.$Y8" 8L.&" ;'%)%'" ;'&%8&." 8"
%.&/+$."78";&';&+8"';.&85"e'$"(+L.&@'"+7"(.@%+$'"(.77."87%&."*8%%.(&87+?")$8"*'@8".&8"
@%8%8" +7" ;&':.%%'N" )$A87%&8" *'@8" 7A.@.*)Y+'$.5" P.+" .&8$'" 7." %'&&+" '&+:+$8&+8/.$%."
;&.L+@%.";.&" 78"*8%%.(&87."(+"B<8&%&.@N" +$" 7)':'"(.77."()."*<.">+$+&'$'";.&".@@.&."










78" (.@*&+;%+'$" .@%" ')L.&%./.$%" &'/8$.@I).N" .%" ('$*" *'//." 7A+/8:+$8%+'$" .@%" 7."




&'/8$" 9+':&8;<+I)." ;&'()+%" (8$@" 78" 7+%%F&8%)&." +%87+.$$.5" -8&" *." %&'+@+0/." 7+L&.N"
7A8)%.)&"&F)@@+%"="(F;8@@.&"7.@" 7+/+%.@"(.@"(.)E";&F*F(.$%@" p*'//." 7."/8$I)."(A)$"
(+@*')&@"@)>>+@8//.$%"$8&&8%+>".%"7.@"(+L8:8%+'$@";8&>'+@"%&';":&8%)+%.@qN"89')%+@@8$%"="
)$."@'7)%+'$";7.+$./.$%"9+'>+*%+'$$.77.5"A"T;&'=.G5%=&*0..@%".$".>>.%"="78">'+@")$."L&8+."












68$@" 78" L8@%." ;&'()*%+'$" &'/8$.@I)." (." Z.8$" 4*<.$'Y" pC^TJq" 7.@" %&'+@"
9+':&8;<+.@" >+*%+'$$.77.@" p;8&).@" *'//." %')@" 7.@" 8)%&.@" &'/8$@" 8)E" \(+%+'$@" (."
V+$)+%q"'**);.$%")$.";78*.";8&%+*)7+0&."?"+7"@A8:+%"(."A"<0-N".$"GHH[N"?&/*%*..$"GHH]".%"













%&'+@" %.E%.@" *'${'+L.$%" .%")%+7+@.$%" 78" >+*%+'$"?".$";8&%+*)7+.&N" '$"8$87M@.&8" 78" &.78%+'$"
I)u.77." .$%&.%+.$%" 8L.*" 7." (+@*')&@" 9+':&8;<+I)." .%" 7.@" /)7%+;7.@" >'$*%+'$@" I)u.77."
8@@)/."(8$@"7."&F*+%5"U."9)%".@%"(."/'$%&.&"*'//.$%"*.@"9+'>+*%+'$@"@'$%"*8;897.@"(."
@8+@+&".%"(."&.*'$@%&)+&."78"L+.".%"7u+(.$%+%F"(."%&'+@";.&@'$$8:.@"I)+"'$%"L&8+/.$%".E+@%FN"
.%";8&" *'$@FI).$%" *'//.$%" .77.@" *'$%&+9).$%" 8)" &.$')L.77./.$%"()":.$&."(." 78"<%0.
%;")%'"%*05"P+N"*'//."'$"7."&./8&I)8+%"%&0@"*'&&.*%./.$%"78"#"--.!&*.+"+0*"(A)$"*'77'I)."
*'$@8*&F" =" 78" 9+':&8;<+." .$" GHCJN" R"/'(.&$" 9+':&8;<M" +@" /'&." '>%.$" %<8$" $'%" 8$"
+$L.@%+:8%+'$N"(.`*'$@%&)*%+$:"%<."7+L.@"'>"<+@%'&+*87";.&@'$8:.@"%'"&.`*'$@%&)*%"%<./"
'$" 8" /'&." %&).`%'`7+>." 98@+@"S  N" +7" .@%" FL+(.$%" I)." 78" 9+':&8;<+." (." >+*%+'$"
*'$%./;'&8+$."/0$." *.%%." .$I)m%." .$" )%+7+@8$%" =" 78" >'+@" 7.@"/8%F&+8)E" >8*%).7@" (.@"
"""""""""""""""""""""""""""""""""""""""""""""""
}"6.@"(.)E"&'/8$@"I)+"@)+L.$%"78"R"%&+7':+."S"9+'>+*%+'$$.77."7.";&./+.&"paN"GHCGq"8")$"*8&8*%0&.";7)@"
$.%%./.$%" <+@%'&+I).N" %8$(+@" I)." 7." (.)E+0/." pf'<&T40. 5+4#%"-0N" GHC[q" @./97." &.L.$+&" @)&" 7." *<./+$"
<89+%).7"(."78";8&'(+."8L.$%)&.)@.5"
}"-8&"78"%<F'&+@8%+'$"()"&F*+%"+$(F*+(897.N"K&)$'"K78$*O./8$"pGHHHq"L.)%"(F*&+&."78"I)8%&+0/."F%8;."(."
78" 7+%%F&8%)&." >&8${8+@."()"WW." @+0*7.N" *.77."'s" 7AF*&+%)&." &F8:+%" =" 78" *&+@.";8&" 78" &.*<.&*<."(." R">'&/.@"











&.*<.&*<.@"@8L8$%.@".%" 7.@" &.@@')&*.@"()"&'/8$".%"(." 78" >+*%+'$"?"(."*.%%."/8$+0&." 7."
(+@*')&@"$8&&8%+>"()"&'/8$*+.&`9+':&8;<."@."*'${'+%"*'//."78"&F`*'$@%&)*%+'$"(A)$."
L+." p')" (." *.&%8+$.@" ;8&%+.@q" I)+" .@%" ('$*" +$%.&;&F%F." .%" F*&+%." 8L.*" 78" 7+9.&%F" (."





%F/'+:$8:." ()" &8;;'&%" (." 7A8)%.)&" 8L.*" @'$" F(+%.)&" x" .%" @)&" R"e.7@'$"S" x" )$" &F*+%"
p;)97+F".$"GHCH".%"&.*).+77+"(8$@"80.#"+*%#0.=0.-".*0%'0..$"GHCT!q"I)+"&8*'$%.")$"F;+@'(."
+/8:+$F" (." 78" L+." (." 7A1/+&87" e.7@'$ c "xN" *A.@%" 8L.*" A"<0-" pGHH[q o "I)A4*<.$'Y"
.$%&.;&.$(&." )$" ;&'t.%" 9+':&8;<+I)." *'<F&.$%N" I)+" *'$%+$)." 8L.*" ?&/*%*" pGHH]q" .%"
@A8*<0L."8L.*"205.4#-"%*5" pGHCHq5"4$"/m/."%./;@N"*.@"%&'+@"%.E%.@"@A+$@*&+L.$%"(8$@"78"
%&8(+%+'$"(.@"L+.@"(.@"<'//.@"+77)@%&.@"p(8$@"$'@"*8@"?")$"8&%+@%.N")$"@;'&%+>N")$"<'//."
(." @*+.$*.q" .%" (A)$." *.&%8+$." /8$+0&." &F+$%.&;&0%.$%" )$." ;'F%+I)." ()" L+(." .%" ()"










GHHT" pR"f+.@" F;+$:7F.@"SN" -/#%="$%&'N" $'" CHN" ;&+$%./;@" GHHTN" ;5" CHX`CH]q" .%" ;)+@" .$" GHH[" pR"V8&*.7"




()" (F:8:./.$%!SN" (8$@" ZF&)@87./" .%" f&8M"GHH["?" GT,`GX,qN" |.>.$" pR" 4*<.$'Y" 9+':&8;<." ()" L+(." SN"
*'77'I)." +$%.&$8%+'$87" R" Z.8$" 4*<.$'Y"?" 78" >+*%+'$N" 78" 78$:)." S" '&:8$+@F" ;8&" |F&8&(" K.&%<'/+.)" .%"
D&8${'+@." 2)77+.&`3<.)&.%N" b$+L.&@+%F" -8&+@`P'&9'$$.N" GT" .%" GX" /8+" GHC,qN" ZF&)@87./" p[0"'. f#,0'&N.:.
















()" ;8&8%.E%." *78@@+I)." (.@" F*&+%)&.@" >8*%).77.@"?" *+%8%+'$@N" $'%.@" .$" 98@" (." ;8:.N"










;.&@'$$8:.@" F%8+.$%" *'/;70%./.$%" +$L.$%F@5" 6.)E+0/./.$%"?" 7." /'(." (+@*)&@+>"











$'%&."(+@*')&@5"e'%&."<M;'%<0@.":F$F&87." .@%"I)."(."A"<0-" ="205. 4#-"%*5" 78"9+'>+*%+'$"
.*<.$'Y+.$$." @)9+%")$." FL'7)%+'$" *'$@%8$%."?"(A)$" *%F" 7.";'+(@" .%" 78" &+*<.@@."(." 78"
>+*%+'$" 8):/.$%." (." >8{'$" ;.&*.;%+97.N" 9+.$" I)." $'$" @;.*%8*)78+&.N" (." 7A8)%&.N" 7."
(+@*')&@"9+':&8;<+I)."(.L+.$%";7)@" @%&)*%)&F" .%" FL+(.$%5"B.%%."(')97."/'(+>+*8%+'$"
8):/.$%." 8)@@+" 78" >&+*%+'$" *8)@F." ;8&" 7." *'$%8*%" .$%&." (.)E" (+@*')&@" (." $8%)&."
(+>>F&.$%.N" 78" 9+':&8;<+." .%" 78" >+*%+'$5" 4%" *A.@%" =" *8)@." (." *.%%." (F/8&*<." I)." 7.@"
9+'>+*%+'$@"(.L+.$$.$%"(." ;7)@" .$" ;7)@" 7'$:).@N" 8&%+*)7F.@N" *'/;7.E.@"?" 7." $8&&8%.)&"
F/.&:.N"78">+*%+'$"@.">8+%";7)@"L8&+F.N"78"9+':&8;<+.";7)@"L+L.".%"+$%F&.@@8$%.5"fF&+>+'$@"
*.%%."<M;'%<0@."="%&8L.&@"I).7I).@"*&+%0&.@"%.E%).7@"?"$')@".$"8L'$@"*<'+@+"I)8%&.5"
1L8$%" %')%N" 7." $'/" ()" ;.&@'$$8:." 9+':&8;<+F5" P+" (8$@" 7." ;&./+.&" &'/8$N" 7."
;.&@'$$8:.".@%"%')t')&@"(F@+:$F";8&"7."$'/"28L.7"p@8)>")$.">'+@"*'//."V8)&+*.qN"
(8$@"?&/*%*"7A8)%.)&"(F*+(."(AF*&+&."7.";&F$'/"(."%';.ON"4/+7N"="78">&8${8+@.N"8L.*"






















&8*'$%." I)." (+E" 8$$F.@" (." 78" L+." ()" *'/;'@+%.)&N" 7.@" (.&$+0&.@N" ()" C^GJ" 8)" C^,J5"
-.$(8$%" 7." &F*+%" '$" $." &.{'+%" I)8@+/.$%" 8)*)$." +$>'&/8%+'$" @)&" @'$" .$>8$*." ')" @8"










C^[]5" B." *<'+E" /'$%&." 78" L'7'$%F" =" 78" >'+@" (A8**&'w%&." 7A+/;'&%8$*." ()" *'$%.E%."
<+@%'&+I)."(8$@" 78"L+."&8*'$%F." p;7)@+.)&@"*<8;+%&.@"()"&'/8$"*'//.$*.$%";8&")$."











.$>+$N" &8*'$%." %')%." 78" L+." (." |&.:'&3.@78"?" 7." &'/8$" @A')L&." 8L.*" @8" $8+@@8$*." .%"








=" ;8&%+&" FL+(.//.$%" (.@" ;.&@'$$8:.@" 9+':&8;<+F@5" P+" (8$@" A"<0-. .%" (8$@" ?&/*%*"
7A.E+@%.$*." (.@" ;.&@'$$8:.@" /.$%+'$$F@" ;8&" 7." $8&&8%.)&" .@%" ;&.@I)." %')t')&@"
LF&+>+897.N" (8$@" 205. 4#-"%*5" '$" 8@@+@%." =" 78" *'.E+@%.$*." (." >+:)&." <+@%'&+I).@" p%.7@"
I)A4(+@'$".%" Z5-5"V'&:8$q" .%"(." >+:)&.@"('$%"'$" @);;'@." 78" >+*%+L+%F" p4%<.7"1E.7&'(N"
1$:)@"e8;+.&q5"6."78"/m/."/8$+0&."'$"L'+%"(.";7)@".$";7)@"8):/.$%.&"78"&F>F&.$*."
;&F*+@." ="(.@" F7F/.$%@"(." &F87+%FN" %.7@" I)." 7.@" $'/@"(." ;.&@'$$8:.@" <+@%'&+I).@" ')"








l$" @A.$" L.)%" I).7I).>'+@" (." @'&%+&" (." @'$" 98+$5" 6A89'&(" +7" .@%" ('//8:."










$A8;;8&8+@@.$%" I)A8)" (.)E+0/." ;8&8:&8;<.N" &FLF78$%" I)." 7A.E;F&+.$*." (F*&+%."
8;;8&%+.$%"=")$.";.&@'$$.";8&%+*)7+0&."?"R"V8+@"{8"$.";.)%";8@"()&.&N"*'//."%')t')&@"
7." %./;@" ;&.@@.N" (8$@"/'+$@"(A)$." <.)&."iF70$." Z')&(8$`V'&<8$:." @.&8" 7=5" 28L.7"
@A.E%&8+%"('$*"(."@8"98+:$'+&.""S"p;5"]q5"
1)" *'$%&8+&."?&/*%*" *'//.$*.";8&")$" +$*+;+%"<+@%'&+I).N"9+.$"I)." %')t')&@" 8)"
%./;@";&F@.$%N"'s"7A'$"(F*&+%"7A+$L8@+'$"877./8$(.".$"V'&8L+.".$"C^,^"?"











































I)u.$" C^CTN" (F@+&.)E" (." @u.$:8:.&N" +7" %.$%8" (.";.&@)8(.&" 7.@" 8)%'&+%F@"/+7+%8+&.@"
I)u)$";8&.+7";'+(@"@.&8+%"t)@%./.$%"+(F87";')&"7u8L+8%+'$5"B.%%."+$*'&;'&8%+'$"7)+">)%"






-.$(8$%" 7." &'/8$" *.%%." 8%/'@;<0&." )$" ;.)" (F%8*<F." $." *<8$:." I)." &8&./.$%N" .%"
$'%8//.$%"L.&@"78">+$N"I)8$("7."&F*+%"8*I)+.&%")$."L+L8*+%F";8&>'+@"F/')L8$%.5"68$@"









%&8$@;8&8w%&." ;7)@" (." *<87.)&y5" B'//." '$" ;.)%" @AM" 8%%.$(&."205. 4#-"%*5" .@%" 7." ;7)@"
*')&8:.)E";8&*."I)A+7"'@.")$."(&8/8%+@8%+'$"I)+"&'/;%"7u'&:8$+@8%+'$"&F>F&.$%+.77."()"













(." *<8$:.&" *." %'$" 78" *'$@FI).$*." @)&" 7." %.E%." .@%" &./8&I)897.N" ;8&*." I)." (8$@" *.@"
/'/.$%@"(A+$>&8*%+'$"(." 7A'&(&."F$'$*+8%+>")$."LF&+%F";8@"98$87.";.)%"&.@@'&%+&5"U."
"""""""""""""""""""""""""""""""""""""""""""""""











;8@" ;&'L'I)F" (A8**+(.$%N" *A.@%" ;8&%+"S" p?&/*%*N" ;5" CGXq"v" R"1)%.)&" (." /+77." I)8%&.`L+$:%`%&.+Y."







































7.@"M.)EN" +7" &.@@./97." ="@'$"/8@I)."/'&%)8+&.5"S" pA"<0-N" ;5"C,q"v" R"V8+@" 7.@" @+$:.@"'$%" 7A8+&"/F*<8$%@N"





(8$@" 78"*'$@*+.$*."()";.&@'$$8:.o"?";&'*F(F"F/+$.//.$%" >+*%+'$$.7N" *'//."'$" 7A8"
(+%" =" ;7)@+.)&@" &.;&+@.@5" 6." >8{'$" %')t')&@" >7')." $')@" @'//.@" ;8&>'+@" *8;897.@" (."
*'/;&.$(&."7.";.&@'$$8:."(."7A+$%F&+.)&N"(.";.&*.L'+&"7."/'$(."*'//."+7"7.";.&{'+%N"
t)@I)A=".$%.$(&."@.@"/'%@"(+&.*%./.$%N"@8$@">+7%&.N"(8$@"(.@"(+87':).@"*8/')>7F@N"@8$@"






I)+" @./97." 877.&" (." @'+5" B.;.$(8$%N" =" %&8L.&@" )$" *<8$:./.$%" (." ;.&@'$$."







tA8+" (F*+(F"(." $." ;7)@" ('&/+&N"/8+@" 87'&@" ;7)@" ('&/+&" )$." @.*'$(.N"L'M.Y`L')@5" Z." $."/." &.;'@.&8+"
I)A)$.">'+@"*.%"')L&8:.">+$+N"I)."*."@'+%"(8$@"*."/'$(."')"(8$@"7A8)%&.5"S"pA"<0-N";5"]]q"v"R"K'$N"(+%"7."
(')E" \/+7.5" 1&*<+L+@%.N" t." $." /F&+%8+@" @8$@" (')%." ;8@" /+.)E5"S" p?&/*%*N" ;5" CTGq"v" R"BA.@%" (8$@" *.@"


















L+.$$.$%" (." >8+&.N" %')%" *'//." t.%.&" (.@" (')%.@N" 8L8$*.&" (.@" <M;'%<0@.@N" >8+&." (."
7A+&'$+.5"6."*.%%.">8{'$N"7."$8&&8%.)&"&F@')%"7u8/9+:)n%F"')"7."*'$>7+%"(u+$%.&;&F%8%+'$@"
(F&+LF@"(."78"*'77+@+'$"(.@";'+$%@"(."L).".%"('$$."8)"7.*%.)&"(.@"+$(+*8%+'$@"(."7.*%)&."




(AF*&+&." )$"(.@%+$N" (." 7+.&" .%" ('$$.&"(." @.$@" =" (.@" FLF$./.$%@" I)+" ;')&&8+.$%" %')%"
@+/;7./.$%" m%&." *'$@+(F&F@" *'//." 7." >&)+%" ()" *<8'@5" B.%%." F*&+%)&." ()" (.@%+$" .@%"

















I).7I).@" @.*'$(.@";7)@" %8&("*<.&*<.&"@'$" @)&Lm%./.$%" =" 7A8)%&."9')%"()"@%8(."x" .%" 7." 7.$(./8+$N" @+"
9.@'+$".@%N"&.*'//.$*.&5"S"p?&/*%*N";5"X,`XTq"v"l$".@%".$"(&'+%"(.";.$@.&"I)."7.@".E;F&+.$*.@"(."|&.:'&"
@'$%" (.L.$).@" %&';" (8$:.&.)@.@" ;')&" @." ;')&@)+L&." (8$@" )$." :&8$(." L+77.N" 8)" /+7+.)" (A)$." >')7."
+$:F$).5"l$"$A')97+.&8";8@"I)."@.@"9'9+$.@N";&'()+@8$%"(.@" %.$@+'$@"(.";7)@+.)&@"/+77+'$@"(."L'7%@N"
78$*.$%"(AF$'&/.@"8&*@">)7:)&8$%@N"(."7'$:@"F*78+&@"(.";7)@+.)&@"/0%&.@5"#7"$A.@%";8@".E*7)"I)."*.@".E*0@"
;&F@.$%.$%" (." ;7)@" .$" ;7)@" (." &+@I).@N" .%" I)A)$" 8**+(.$%" ('+L." @." ;&'()+&." )$" t')&" ')" 7A8)%&.N"
+$FL+%897./.$%5"l$";.)%"@."(+&."{85"l$";.)%"@A+$%.&&':.&"8)@@+"@)&"78";&F@.$*."(8$@"7."@.*%.)&N"*."@'+&`7=N"











































7AF;')@." (." @'$" 8/+N" 78" t87')@+." (." 7A8@@+@%8$%" @.*&0%./.$%" 8/')&.)E" (." 78" /m/."
>.//." .%" I)+" *8)@.&8" 78" &)+$." (." |&.:'&N" 7A+$L&8+@./97897." .%" ;')&%8$%" 8%%.@%F"




(." /8$+0&." (Am%&." (8$@" 7." /'$(.o5" B." I)+" .@%" +/;'&%8$%" (." *'$@%8%.&" .@%" I)." *.@"





8;;8&8w%&." *.@" ;.&@'$$8:.@" @')@" )$." %.77." 7)/+0&.5" UA'&+:+$87+%F" ()" (+@*')&@"





78" ;&'()*%+'$" 9+':&8;<+I)." (A4*<.$'Y" .$" @A.$" %.$8$%" =" (.@" :&+77.@" +$%.&;&F%8%+L.@"
:F$F&+I).@".%"I)+"@'$%";7)@"8;;&';&+F.@"="@8";&'()*%+'$"&'/8$.@I)."%')%"*')&%5"3')%"















;5" CCXq  N" %8$(+@" I)." B8@%.778$8" .$" GHCX" /.%" .$" FL+(.$*." @)&%')%" 78" (F/8&*<."
9+':&8;<F/8%+I)."(."A"<0-.pI)A+7"I)87+>+.N".$"@)+L8$%"|.$.%%.N"(."R".%.&'9+'>+*%+'$"Sq5"
-')&%8$%N"*'//."$')@"7A8L'$@"FL'I)F";7)@"<8)%N"78";7);8&%"(."78"*&+%+I)."7+%%F&8+&."8"7)"
7.@" %&'+@" 9+'>+*%+'$@" (A4*<.$'Y" (." /8$+0&." *'$%+$)+@%.N" *A.@%`=`(+&." @)+L8$%" )$."
+$%.&;&F%8%+'$">+:F."(."7AF*&+L8+$N"7'$:%./;@"*8$'$+@F5"P+"f8$"g.@./8.7";&';'@.")$."
7.*%)&."8)%'9+':&8;<+I)."9+.$" %&';" 7+/+%8%+L.N"<8'"@')7+:$."@)&%')%" 78"(+/.$@+'$"
+&'$+I)."(.@"&FF*&+%)&.@"9+':&8;<+I).@5"Vm/."4/+7+.$"P.&/+.&N"I)+"8"F*&+%" 78"@.)7."
/'$':&8;<+." *'$@8*&F." 8)E" %&'+@"9+'>+*%+'$@"(A4*<.$'Y" t)@I)A=";&F@.$%";)97+F.N"$A8"
;8@" @)" &./8&I).&" 78" @;F*+>+*+%F" I)." *.@" %.E%.@" &.;&F@.$%.$%" (8$@" 78" ;&'()*%+'$"
&'/8$.@I)." .*<.$'Y+.$$.5" V87:&F" )$." 8$87M@." %&0@" 8;;&'>'$(+." (.@" L8&+8%+'$@"
:F$F&+I).@N" >'&/.77.@N" &<F%'&+I).@" .%" %<F/8%+I).@" I)." 7.@" &F*+%@" /.%%.$%" .$" z)L&.N"




} "K+.$" I)." ;8&>'+@" (." /8$+0&." %&';" L8:).N" *'//." *<.Y" P./@*<" R"1$8%';+.@" ()"/'+5" 4@@8+" @)&" 78"
9+'>+*%+'$"(8$@"7/.+%"'&N"A"<0-".%"?&/*%*"(."Z.8$"4*<.$'Y"SN"(8$@"1@<'7%"v"68/9&.N"Y'.*0$&/*.=05.'&*;05.













I)." R"U8" &FF*&+%)&." (." 78" 9+':&8;<+." .@%" (8$@" 78" /m/." L.+$." I)." @'$" &.$')L.77./.$%" (." 7uF*&+%)&."
&'/8$.@I)."S"p;5"GJ]q5"
c"
8)%'9+':&8;<+I). ! 5" 4$" &.L8$*<.N" .$" @A8;;)M8$%" @)&" )$." 7.*%)&." @)&%')%"





U8" 9+'>+*%+'$" .*<.$'Y+.$$." .@%" @&./.$%" ;7)@" ;&'*<." (." 78" >'&/." &'/8$.@I)."
%&8(+%+'$$.77."I)."7.@"8)%&.@"9+'>+*%+'$@"*'$%./;'&8+$.@5"B<.Y"-+.&&."V+*<'$"')"*<.Y"
4//8$).7" B8&&0&.N" ;8&" .E./;7.N" 7A<M9&+(8%+'$" .$%&." >+*%+'$" .%" $'$`>+*%+'$" .@%" ;7)@"
*'/;7.E.".%"8/9+:)¤5"3')%.>'+@N"(8$@"7.@"9+':&8;<+.@"(."Z.8$"4*<.$'Y"7A)@8:."(."78"
>+*%+'$"t')."F:87./.$%")$"&7."(F*+@+>".%"L8&+897.N";')L8$%"m%&."(."(.:&F".%"(."$8%)&."
(+>>F&.$%@"?" 8)" $+L.8)" YF&'" ;.)%" m%&." %')%" @+/;7./.$%" )$." '/+@@+'$" (.@" ('$$F.@"
9+':&8;<+I).@"(."98@." p(8%.@N"$'/@N" 7+.)EN" .%*5q"v" 8)";&./+.&"$+L.8)N" 78" >+*%+'$";.)%"















!! "R"78" %&+7':+." 9+':&8;<+I)." (A4*<.$'Y" " ;8&*')&%" )$." :8//." (." &.:+@%&.@" 8778$%" (." 7A8%%.$%+'$"
8>>.*%).)@." =" 78"(+@%8$*."/F78$*'7+I).N" 8/;7+>+8$%" *.&%8+$@"(F%8+7@" ;')&"/+.)E" 78+@@.&" F*<8;;.&" 7.)&"
<8)%@"S"pGHCX"?"GG[q5"
c"
+$8%%.$()@N" *.@" R"9+':&8;<0/.@" *)&+.)E"S" *'//." $')@" 7A8L'$@" L)" 8)t')&(A<)+"
&.;&F@.$%.$%"7."$'M8)"(."78"9+'>+*%+'$"*'$%./;'&8+$."?"(F%8+7@"I)+N" t)@%./.$%"="*8)@."
(."7.)&"$8%)&."8$'(+$.".%">)%+7.N";.)L.$%"@8+@+&"7A+$(+L+()87+%F".%"7A)$+*+%F"(A)$"<'//."
I)+" F*<8;;." =" $'%&." *'/;&F<.$@+'$5" -.$@'$@" ;8&" .E./;7." =" %')%.@" 7.@" /8$+.@" (."










(.)E" ;'F%+I).@" (+>>F&.$%.@"?" @+" D&8$Y'@+$+" 8" .E;F&+/.$%F" ;&.@I)." %')%.@" 7.@" >'&/.@"
$8&&8%+L.@" 9+':&8;<+I).@" ;'@@+97.@" p&'/8$N" .@@8+N" ;'&%&8+%N" !"#$%&'qN" 4*<.$'Y" @A.@%"
>'*87+@F" @)&" )$." @.)7.N" .$" +$@+@%8$%" @)&" 7."/'(." &'/8$.@I).5"4$" ;7)@N" 7A#%87+.$" @A.@%"
;.$*<F"@)&"(.@"R"')%@+(.&@"S"(."78":&8$(."i+@%'+&.N"%8$(+@"I)."7."D&8${8+@"8"%')t')&@"
%&8L8+77F" @)&" (.@" <'//.@" *F709&.@5"68$@" 7.)&"(+L.&@+%FN" +7" .@%" ;'@@+97."(." @8+@+&" )$."
;&'E+/+%F" +$%F&.@@8$%.N" I)+" &.70L." (A)$." .@%<F%+I)." *'//)$.5" 3')%" (A89'&(N"
D&8$Y'@+$+".%"4*<.$'Y"@'$%"(8$@"7.)&"(F/8&*<."9+':&8;<+I)."8@@.Y"8/9+:)@";')&"I)."
%')@" *." I)A+7@" F*&+L.$%N" 8M8$%" )$." 877)&." 7)(+I)." .%" +&'$+I).N" @./97." (F;')&L)."
(A+$L.$%+'$5"B.;.$(8$%N"9+.$"I)."$'$*<878$%.N"$')@"8L'$@"L)"="I).7";'+$%"7A)@8:."(."
78">+*%+'$"@'+%"+/;'&%8$%";')&"7.@"(.)E"F*&+L8+$@5"U.@"9+'>+*%+'$@"I)."$')@"877'$@"%&8+%.&"
(8$@" 7.@"(.)E";&'*<8+$@" *<8;+%&.@" @'$%" 8)" *'$%&8+&."9.8)*');";7)@" *'/;7+I)F.@N" .%"
"""""""""""""""""""""""""""""""""""""""""""""""




&8(+*87.@N" 8)"$+L.8)"(." 78" >'&/.".%"()" @%M7.N"/8+@" 8)@@+" 9.8)*');";7)@" .E;7+*+%.@" .%"
FL+(.$%.@5"R"e'$"@'$'"+$"/'7%+"8"@*&+L.&."7+9&+"*<."<8$$'"I).@%8"7.::.&.YY8"."I).@%'"
<)/')&" (+@*&.%'"S" 8" F*&+%" |+)@.;;." -'$%+::+8 !o "=" ;&';'@" (." D&8$Y'@+$+5" B.%%."
*'$@+(F&8%+'$" ;')&&8+%" 8)@@+" 9+.$" @A8;;7+I).&" =" 4*<.$'Y"?" $')@" L.&&'$@" (8$@" 7."
;&'*<8+$"*<8;+%&."*'//.$%"7AF*&+%)&."(."g+7*'*ON"K'78h'N"j+kN"V+*<'$".%"l&.**<+'"@."
>8+%"(."/'+$@".$"/'+$@"7F:0&.".%"*'//.$%"*.%"<)/')&N"/m/."@u+7".@%";&F@.$%N"$u.@%"$+"
(+@*&.%" $+" *<8&/8$%5" V8+@" *." I)A4*<.$'Y" .%" D&8$Y'@+$+" ;8&%8:.$%" 8)" $+L.8)" (."
*'$*.;%+'$" (." 78" 9+'>+*%+'$" .@%" )$." +(F." R"&.*'$@%&)*%+L."S"?" @A+7" .@%" ;7)@" @')L.$%"
&./8&I)F" 7A8@;.*%" (F`*'$@%&)*%+>" pR"8$%+`9+':&8;<+I)."SN" ;8&'(+I).!y qN" L+@8$%" =" )$"
R"(.9)$O+$:"S!} "(.@" :&8$(.@" ;.&@'$$87+%F@" 8+$@+" I)." (." 78" /F%<'(." 9+':&8;<+I)."
%&8(+%+'$$.77.N" *." I)." $')@" 8L'$@" .@@8MF" (." /'$%&.&" .@%" I)." *." $')L.8)" &'/8$"



















K+.$" I)." 7." L+$:%+0/." @+0*7." 8+%" L)" 78" ;&'()*%+'$" (u)$" :&8$(" $'/9&." (."
9+':&8;<+.@"(.">'&/."&'/8$.@I)."')".$"%')%"*8@"(.":&8$(."(+/.$@+'$N"(8$@"7A<+@%'+&."
()":.$&."78">'&/."(."9+':&8;<+."7+%%F&8+&."78";7)@"&F;8$()."F%8+%"*.77."*')&%.5"B'//."
$')@" 7u8L'$@" /'$%&F" (8$@" 78" ;8&%+." <+@%'&+I)." (." *.%%." &.*<.&*<.N" 7." :.$&."
9+':&8;<+I).N" %8$%"(8$@"7."/'(." 7+%%F&8+&.N"I)."(8$@"*.7)+"F;+(+*%+I)." p.%"('$*"$'$`
>+*%+'$$.7qN" $8w%" @')@" )$." >'&/." =" 7A.E%.$@+'$" &F()+%.5" #7" .$" .@%" (." /m/." 7'&@I)A+7"
%&8L.&@." 7."V'M.$":." .%" 7A0&."/'(.&$." @')@" 78" >'&/." (." 7A<8:+':&8;<+." ')" (." 78"
R"f+%8"S5"B."$A.@%"I)A=";8&%+&"()"(+E`<)+%+0/."@+0*7."I)."78"9+':&8;<+.N"@.">8+@8$%"(.";7)@"
.$" ;7)@" <+@%'&+':&8;<+I)." .%" .@@8M+@%+I).N" @A.$&+*<+%" (A+$>'&/8%+'$@" .%" (." (F%8+7@" .%"
8**&'w%" ('$*" @'$" .E%.$@+'$" :7'987.5" P+" 7.@" &'/8$@" 9+':&8;<+I).@" .%" 7.@" 9+':&8;<+.@"
&'/8$.@I).@" p.%" &'/8$*F.@q" ()" WW." @+0*7." @'$%" +@@).@" (." 78" %&8$@>'&/8%+'$" (.@"
9+':&8;<+.@" >8*%).77.@" (." %M;." ;'@+%+L+@%." ()" @+0*7." ;&F*F(.$%N" 7." :.$&." <M;.&`
*'$%./;'&8+$"(."78"9+'>+*%+'$"(F&+L.";7)%%"()"&F*+%"9&.>5"B'//."$')@"7A8L'$@"/'$%&F"
=";7)@+.)&@"&.;&+@.@N"(u)$";'+$%"(."L)."<+@%'&+I).".%".@%<F%+I).N"7.@".E./;7.@"7.@";7)@"
@+:$+>+*8%+>@" ()" :.$&." x" *.)E" I)+" ;&F>+:)&.$%" *78+&./.$%" 7.@" *8&8*%F&+@%+I).@" (." 78"
9+'>+*%+'$" *'$%./;'&8+$." x" @'$%" ;&F*+@F/.$%" (.@" %.E%.@" *')&%@" .%" @F&+87+@F@5" 4$"
;8&%+*)7+.&N"@+"7.@"@%05.%;")%'"%*05"pC]^[q"(."V8&*.7"P*<Q'9"&.;&F@.$%.$%"7."%')&$8$%"()"









.%" (.@" 7F:.$(.@" 8$*+.$$.@N" /8+@" +7" .@%" ;'@@+97." (." *'$@%8%.&" )$." ;&'()*%+'$"
@+:$+>+*8%+L.!"(."&F*+%"(."L+.@":F$F&+I)./.$%"+/8:+$8+&.@c"')"(.";'&%&8+%@"="*8&8*%0&."
;7)@" t')&$87+@%+I).`.@@8M+@%+I).oN"8+$@+"I)."(."(+L8:8%+'$@"')L.&%./.$%" >8$%8+@+@%.@y5"
U8" ;&'()*%+'$" <M;.&" *'$%./;'&8+$." .@%" F:87./.$%" ;8&%8:F." .$%&." )$." %.$(8$*."
R"@F&+.)@."SN" <+@%'&+I)." .%" ('*)/.$%8+&.N" .%" )$." R"7)(+I)."SN" =" 7A8+&" ;7)@" 7+%%F&8+&.5"
B.;.$(8$%N"(."$'@"t')&@N"x"I)A.77."@.">'*87+@."@)&"(.@";.&@'$$8:.@"<+@%'&+I).@"')"@)&"
(.@"+$(+L+()@"+/8:+$8+&.@N"')"I)A.77."7.@"%&8+%."(."/8$+0&."8/)@8$%."')"@F&+.)@."xN"78"
9+'>+*%+'$" 78" ;7)@" +$%F&.@@8$%." .%" 78" ;7)@" &8(+*87.N" *.77." I)+" >8+%" &F8:+&" 7.@"/8%F&+8)E"
&F>F&.$%+.7@" 8L.*" 7.@" %.*<$+I).@" (." 78" >+*%+'$N" @A+$@;+&.N" ;.)" +/;'&%." I)." *." @'+%" (."
/8$+0&.".E;7+*+%."')"*'$@*+.$%.N"="78"%&8(+%+'$N"(.;)+@"1)9&.M".%".$";8@@8$%";8&"P*<Q'9"
t)@I)A="K'&:.@5"
68$@" 7." ;&./+.&" ;8&8:&8;<." (." *." *<8;+%&." $')@" %&8+%.&'$@" ('$*" (." *." %M;."
;8&%+*)7+.&" (." 9+'>+*%+'$" I)+" @." ;.$*<." @)&" (.@" ;.&@'$$8:.@" .E*.$%&+I).@" /8+@" ;8@"





=" ('/+$8$%." <+@%'&+':&8;<+I).N" 7." @.*'$(" ="('/+$8$%." 8)%'9+':&8;<+I).5" 4$>+$N" 7."
%&'+@+0/." *<8;+%&." @.&8" *'$@8*&F" =" 7Az)L&." (." 68L+(." l&.**<+'" I)+N" .$" ;)+@8$%"
*'$@*+.//.$%" (8$@" ;7)@+.)&@" %&8(+%+'$@" (." 78" 9+':&8;<+." >+*%+'$$.77." '**+(.$%87.N" 8"









9+'>+*%+'$@" .@%" 8@@)&F." ;8&" 7.)&" >'&/." 9&0L." .%" @F&+87+@F." .%" .$" ;8&%+*)7+.&" ;8&" 7.@"
*8&8*%F&+@%+I).@" (." ;&F*+@+'$" .%" (." *78&%F" (u)$." ;8&%N" .%" (." ;&'>'$(.)&" 877)@+L." (."
7u8)%&.N"I)+"@'$%N"(u)$."/8$+0&."8;;8&.//.$%"*'$%&8(+*%'+&.N";&';&.@"="78"$')L.77.5"U."
*8&8*%0&."(."9&+0L.%F"$." *'$*.&$.";8@" @.)7./.$%" 78" 7'$:).)&"()" &F*+%"/8+@" .$%&8w$."
8)@@+")$."R"(.$@+%F"S";8&%+*)7+0&.5"3')%"*'//.")$."$')L.77."$u.@%";8@N"$'&/87./.$%N"
@.)7./.$%";7)@"*')&%."I)u)$"&'/8$N"/8+@"(."$8%)&."+$%&+$@0I)./.$%"(+>>F&.$%.N"(."78"
/m/." /8$+0&." )$." >+*%+'$" 9+':&8;<+I)." 9&0L." (+@;'@." @'$" /8%F&+.7" $8&&8%+>"







8". -%$0*"$/*". '"N%. 0'. 7;4*%#". 2'9.&%'" K'78h'" .$" (F*78&." 7.@" @')&*.@" 7+%%F&8+&.@" .%"
&.*'/;'@."8+$@+"78":F$F87':+."(u)$.";&8%+I)."$8&&8%+L."?"
4@%." 7+9&'" 555" 7'" (.9." /)*<@+/'" 8" 8". 5%'")&)". =0. -&5. %#&'&#-"5$"5. (." 2'('7>'"
g+7*'*ON"I).".@")$".@*&+%'&"8&:.$%+$'N";.&'"I).".@%'"7+9&'N".$"*'$*&.%'N"7'".@*&+9+"












U." &8;;'&%" (." >+7+8%+'$" .$%&." 7.@" z)L&.@" *+%F@" (." Z'&:." U)+@" K'&:.@N" Z)8$" 2'('7>'"
g+7*'*O".%"2'9.&%'"K'78h'"x"*A.@%`=`(+&.N"&.@;.*%+L./.$%N"r%5$&*%".Y'%<0*5"-.=0.-".G'!";%".












&.;&F@.$%.$%")$".E./;7." +/;'&%8$%"(."&FF*&+%)&."(u)$." %&8(+%+'$" 7+%%F&8+&."I)+"8"(.@"
&8*+$.@" 8$*+.$$.@"(8$@" 7."f+.)E"B'$%+$.$%5"4$" .>>.%N" %')@" 7.@" %&'+@"'$%" .$%&.%.$)")$"
&8;;'&%"(."7+8+@'$">'&%."8L.*"7.":.$&."9+':&8;<+I).".%"@.@";&F*)&@.)&@"?"@+"K'&:.@"F%8+%N"
*'//." $')@" 7A8L'$@" /.$%+'$$FN" )$" R"(FL')F"S" (." P*<Q'9  N" K'78h'" F*&+%" 8L.*"
.$%<')@+8@/."=";&';'@"(."g+7*'*ON"I)+N"="@'$"%')&N"*'$$8w%".%"8(/+&."K'&:.@N".%"%&8()+%"
1)9&.M".$"+%87+.$5"P+"7A+$>7).$*."I)."7.@"@%05.%;")%'"%*05"(."P*<Q'9"'$%".)"@)&"r%5$&*%".
Y'%<0*5"-. =0. -". G'!";%"" .@%N" (0@" 78" &.*'$$8+@@8$*." %8&(+L." (." 7uF*&+L8+$" 8&:.$%+$  N"
"""""""""""""""""""""""""""""""""""""""""""""""
} "68$@" @%="5. =0. <%="5:. /'". ,%5$&*%". '&. "#"=4;%#". =0. -". (%&)*"!V". :. 0'$*0. K"*#0-. B#,U&(. T. -". $*"=%#%W'.
,%5+"'&";0*%#"'". =0-. 5%)-&. CC" pGHCXqN" B&)@8%" /0$." )$." &.*<.&*<." <+@%'&+I)." @)&" )$." ;&8%+I)."
9+':&8;<+I)."(."%M;."7+%%F&8+&."I)A+7"I)87+>+."(."R".E*F$%&+*8"M"8)%'*'$@*+.$%."S5""@'$"8L+@N"7."/'(07."
(." P*<Q'9" +/;'@." %&'+@" *8&8*%F&+@%+I).@" (." 98@." 8)" :.$&."?" 78" 9&+0L.%FN" 78" ;&F@.$*." (AF7F/.$%@"
L+@+'$$8+&.@N"'$+&+I).@".%"@'&(+(.@N".%"7."*8&8*%0&."/F%87+%%F&8+&.5"
 "P.7'$" 7A.E;&.@@+'$" I)." K&)$'" D89&." pGHCCq" %+&." ()"/m/." K'&:.@5" 4$" C^]JN" K'&:.@" (F*&+L8+%" 8+$@+"
7A')L&8:." (." P*<Q'9"?" R" P)@"@%="5. G;")%'"*%"5" (8%8$" (." C]^[5" -8&8" @)" .@*&+%)&8" +$L.$%" )$"/F%'('"
*)&+'@'5"U'@";&'%8:'$+@%8@"@'$"&.87.@v"7'@"<.*<'@";).(.$"@.&">89)7'@'@"M"$'";'*8@"L.*.@">8$%@%+*'@5"47"
@89'&";.*)7+8&"(.".@%."L'7)/.$".@%".$".@."L8+LF$5"4$"%'(8@";8&%.@"(.7"/)$('"<8M"(.L'%'@"(."V8&*.7"












.%" K'78h'" '$%" F%F" &.7+F@" =" P*<Q'95" 4%" ;')&" *8)@.N" (u8+77.)&@"?" +7" .@%" (F@'&/8+@"
+$*'$%.@%897."I)."7.@"@%05.%;")%'"%*05"@'$%"R"(."('$(.";8&%.".@%'"SN"*A.@%`=`(+&."I)A.77.@"
/8&I).$%" 7A'&+:+$." (A)$." +$%.$%+'$" 9+':&8;<+I)." ;&F*+@." .%" +//F(+8%./.$%"






(." *.@" %&'+@" &.*).+7@" $A8" F%F" /.$F." t)@I)A+*+! N" =" )$." .E*.;%+'$" ;&0@5" P.)7" B&+@%+8$"
















[J,`[^Hq" F%)(+." 78" >+7+8%+'$" t)@I)A=" g+7*'*ON" $." /.$%+'$$8$%" ;8@" K'78h'5" -7)@" &F*.//.$%" 1$(&.8"











*'$%&." 7." :.$&." +$@%+%)%+'$$87+@F" (." 7A<+@%'+&." 7+%%F&8+&.5" 68$@" *." ;8&8:&8;<." $')@"
/0$.&'$@")$."8$87M@."*'/;8&F."(.@"%&'+@"z)L&.@N"%')%".$"(+@*)%8$%"78":F$F87':+."(."
*.%%." >'&/." (." 9+'>+*%+'$" p@+" ;&F*+@F/.$%" +(.$%+>+F." ;8&" K'78h'!cq" .%" (8$@" 7." 9)%" (."
/'$%&.&"@'$"FL'7)%+'$"8+$@+"I)."7.@"(+>>F&.$%.@">8{'$@"(A89'&(.&"7."&F*+%"(."78"L+."(."@.@"
9+':&8;<+F@5""*.";&';'@N"$')@")%+7+@.&'$@"7."*'$*.;%"(A+$>8/+.".%"78"*'$*.;%+'$"(."78"
7+%%F&8%)&." ('$$F@" ;8&" D')*8)7%" (8$@" R"U8" L+." (.@" <'//.@" +$>d/.@"S" pC^JJq!o";')&"
F*78+&*+&"7."@.$@"(."*.@"%.E%.@5"
"
e')@" 8L'$@" 8$87M@F" (8$@" 7." (.)E+0/." *<8;+%&." %')%.@" 7.@"z)L&.@" =" *8&8*%0&."
9+':&8;<+I).";)97+F.@";8&"K'&:.@N" %')%".$"/.%%8$%".$"&.7+.>" @'$" +/;'&%8$*.";')&" 7."
&.$')L.77./.$%"()":.$&.5"g+7*'*O".%"K'78h'"$A'$%";8@";&8%+I)F"78"9+':&8;<+."8L.*"78"
/m/."'9@%+$8%+'$N"/8+@"7.@"(.)E"9+'>+*%+'$@"$."(./.)&.$%";')&"8)%8$%";8@"+@'7F.@"(8$@"
7.)&" ;&'()*%+'$5" Z)8$" 2'('7>'" g+7*'*O" pC^C^`C^J]q" >)%" )$" F*&+L8+$" .%" %&8()*%.)&"
8&:.$%+$".%";)+@" +%87+.$5"1/+"(."K'&:.@N"K+'M"B8@8&.@".%"l*8/;'N"+7"8"LF*)"(." >8{'$"













!y"l$";')&&8+%"/.$%+'$$.&"@)&%')%" 7AF%)(.":F$F&87."(."68$+.78"B.@8&.%%+" OG'$*&=/N%&'0."--9&+0*".=%. [/"'.
A&=&-!&.t%-#&#_N"C^^Tq"8+$@+"I)."7A')L&8:."*'77.*%+>"(+&+:F";8&"2'9.&%'"6.+(+.&"pB0)'"-%.5/-.'/--":.5$/=%.0.










@." *'$>+:)&." *'//." 78" &.*<.&*<." p.$%&." 8)%&.@" 9+':&8;<+I).q" (u)$" ;.&@'$$8:."
@;F*+>+I).!N"7."/'$)/.$%87"cvvv"pGHHTq";.)%"m%&."*'$@+(F&F"(8$@"@8"%'%87+%F"*'//.")$."
%.$%8%+L." (." ('$$.&" )$." <+@%'+&.N" )$." L+.N" 8)" $'/" (." K.$$'" f'$" 1&*+/9'7(+5"
B.;.$(8$%N" 7." @.)7" .$(&'+%" @;F*+>+I)./.$%"9+':&8;<+I)."(8$@" 78";&'@."(." 7uF*&+L8+$"




&.L)." .$%&." 7." C^,," .%" 7." C^,T')%! N" ('$%" @.;%" @'$%" (.@" >+*%+'$@" 9+':&8;<+I).@" I)+"
&8*'$%.$%" 78"L+."(.";.&@'$$8:.@"R"+$>d/.@"S"8M8$%".>>.*%+L./.$%".E+@%F@5"" 78" >+$"()"
L'7)/." 7u8)%.)&" ('$$." )$." 7+@%." (." 7+L&.@" I)+" 7)+" '$%" @.&L+" (." @')&*.@" ;')&" @.@"
9+':&8;<+.@5"8". 5%'")&)". =0)-%. %#&'&#-"5$%N" ;)97+F" *<.Y"1(.7;<+" .$"C^JG" p.%" %&8()+%" .$"
>&8${8+@" @.)7./.$%" *+$I" 8$@" 8;&0@!qN" .@%" ;8&/+" %')@" 7.@" 7+L&.@"(."g+7*'*O" *.7)+" I)+"
/'$%&."="78">'+@"7.";7)@"(."*'<F@+'$".%"7.";7)@"(."*'/;7.E+%F5"#7"@A8:+%"(A)$"&.*).+7"(."







L'+&" 7A8&%+*7."(." Z8$`i.$&+O"g+%%<8)@" pR"K+':&8>8"$.:8%+L8" .$" U8";8&%."(." 7'@" *&/.$.@"(."2'9.&%'"





(." $'/9&.)@.@" ;)97+*8%+'$@" =" 7AF%&8$:.&N" .$"4)&';." p2'M8)/.`b$+N"4@;8:$." .%"177./8:$.q" *'//."
l)%&.`1%78$%+I)."p4%8%@`b$+@".%"B8$8(8q5"
c"
(+@*+;7+$.@" ;@.)('`@*+.$%+>+I).@" ')" ;<+7'@';<+I).@"?" R"(.7+&8$%.@N" 8L.$%)&.&'@N"
*+.$%>+*'@" M" 87:©$" I)." '%&'" 8&%+@%8"S c N" R"%.'&+*+" ." )%';+@%+" " @;8L.$%'@+" "
8@@'7)%8/.$%." 8@@)&(+" " :.$+87'+(+" (.@%+$8%+" 87"/8$+*'/+'"Sc!N"('$%" 7u+/;&'9897."
.E+@%.$*." .@%" *.&%+>+F." ;8&" )$." $'%." (." &F>F&.$*.@" 9+97+':&8;<+I).@" %')%" 8)@@+"
+$(F*<+>>&897.5"4$>+$N"8".-%$0*"$/*".'"N%.0'.7;4*%#"N";8&)".$"C^^["="K8&*.7'$.cc"pK'78h'"
L+L8+%" .$" 4@;8:$." (.;)+@" )$." L+$:%8+$." (A8$$F.@q" @." ;&F@.$%." *'//." )$" /8$).7"
(A<+@%'+&."(."78"7+%%F&8%)&."*'$@8*&F"8)E"F*&+L8+$@"$8Y+@"()"*'$%+$.$%"8/F&+*8+$co5"l$"M"






.%" @." *'/;+7.$%" .$" &.*).+7@"S" pV8(.7.$8%" GHH["?" ,[Cq" &.;&F@.$%." 8)t')&(u<)+" )$."
;&'L+$*."L8@%.".%"*.$%&87."(."*.%".@;8*."&+*<.".%"<F%F&':0$."I)+".@%"78"9+':&8;<+."(."
>+*%+'$"(u8)t')&(u<)+5"477."L+.$%"(u)$." %&8(+%+'$"I)+" &./'$%." 8)E"M*%0!. 8%<05" (." Z'<$"
1)9&.MN" %.E%.";+'$$+.&"(." 78"9+':&8;<+."/'(.&$.5"1)t')&(A<)+"'$";.)%"$'//.&"(."




%M;." (." 9+'>+*%+'$" +$L.$%." )$." &F87+%F" .%" +/8:+$." @.@" <'//.@" +77)@%&.@5" BA.@%"
"""""""""""""""""""""""""""""""""""""""""""""""
c "K'78h'N" f'$*0. +"*4'$05%5N" GHHTN" G]C`G]G5" pR"(A+$L.$%.)&@" (F7+&8$%@N" (A8L.$%)&+.&@N" (." @8L8$%@" .%" (."
I).7I).@"8&%+@%.@"S"pf'$*0.+"*0'$,D505N"GHCCN";5",]Cq5""
c!"-8@'7+$+N"205#*%N%&'%.=%. =05#*%N%&'%N.C^J^" C^J,N" ,C5" pR"%<F'&+*+.$@" .%")%';+@%.@" 555"F;')L8$%897.@" 555"
%'%87./.$%"89@)&(.@"555"(.@":F$+.@"=".$>.&/.&"="7u8@+7."S"p205#*%+$%&'5.=0.=05#*%+$%&'5N"C^]TN";5",Hq5"
cc"BA.@%"7."7+L&."I)+">8+%"LF&+%897./.$%"*'$$8w%&."K'78h'N"*'//."7."&8;;.77."U;.Y`B87L'"pGHCX"?"Cq5"







K'78h'5" B'//." $')@" 7A8L'$@" /'$%&FN" 8L8$%" 7." %.E%." (." K'&:.@" '$" ;.)%" &.%&')L.&"
@.)7./.$%" (.)E" ;&F*F(.$%@" (." 9+':&8;<+.@" (." ;.&@'$$8:.@" >+*%+>@N" *A.@%`=`(+&."
M%&)*"+,%#"-.K0;&%*5.&!.fq$*"&*=%'"*T.3"%'$0*5.pCJ]Hq"(."K.*O>'&(".%"G;")%'"*T.3&*$*"%$5.




%')%.@" @.@" I)87+%F@" (." /877F89+7+%FN" *'//." 7A+$L.$%+'$" (A)$" 7+L&." $'//F" 2%0.
@0*'%#,$/').=0*.A&50N"@')&*."@);;'@F."()"(.&$+.&"&F*+%"?"8)"7+.)"(A'/.%%&."(.@"@')&*.@"
x".%"('$*"/.%%&.".$"L87.)&"78">+*%+'$"x"K'&:.@".$"/m7.$%"(."L&8+.@".%">8)@@.@N".%"(.">8+%"
.$" $.)%&87+@." 78" >'$*%+'$"(." LF&+>+*8%+'$5"B'//." 7A.E;7+I)." 7AF*&+L8+$" 8&:.$%+$"?" R"t."
7+@8+@"78"L+."(u)$";.&@'$$8:."*'$$)".%"t."78"(F>'&/8+@".%"78">8)@@8+@"(F7+9F&F/.$%"8)":&F"
(." /8" >8$%8+@+."S" pK'&:.@" GHCH"?" CT],q cy 5" g+7*'*O" *'$%+$)." @)&" *.%%." L'+.N" /8+@" @+"




















.%" 78" >+*%+'$N" *A.@%`=`(+&." (." 7A+77)@+'$" ('*)/.$%8+&." .%" ()" ;78+@+&" (." 7u+$L.$%+'$N"
*'//.$*F";8&"K'&:.@".%"*'$%+$)F";8&"g+7*'*ON"8&&+L."8L.*"K'78h'"="@8"*'$@FI).$*."
.E%&m/.N"7u+$L.$%+'$" %'%87.".%".E;7+*+%."(." %')@" 7.@";.&@'$$8:.@"('$%" +7".@%" &8*'$%F" 78"
L+.cN" .%" I)+" ;')&%8$%" &.@%.$%" .E%&m/./.$%" L&8+@./97897.@N" F%8$%" ('$$F" 78" &F>F&.$*."
*'$%+$)."="(.@"@+%)8%+'$@".%"(.@";.&@'$$.@"&F.77.@"?")$."L&8+@./978$*."8):/.$%F."8)@@+"








F%8+.$%" @8$@" &8;;'&%" .$%&." .77.@" .%" /m/." @+" .77.@" F%8+.$%" ;78*F.@" (8$@" )$" '&(&."
*<&'$'7':+I).N" .77.@" >'$*%+'$$8+.$%" *<8*)$." ;')&" .77.`/m/.5" 1)" *'$%&8+&.N" (8$@"
r%5$&*%".Y'%<0*5"-.=0.-".G'!";%"N"8".5%'")&)".=0)-%.%#&'&#-"5$%..%"8".-%$0*"$/*".'"N%.0'.7;4*%#"N"




#7" 8" F%F" '9@.&LF" I)." 7AR"<+@%'+&." )$+L.&@.77."S" ;&';'@F." ;8&" K'&:.@" .@%" )$"












(u)$" +$(+L+()N" 7.";&'t.%"(A)$."LF&+%897." .$*M*7';F(+."(." 7A+$>8/+.5"68$@"8". 5%'")&)".
=0)-%.%#&'&#-"5$%.*A.@%"78">'&/."()"&.*).+7N".%"('$*"78"@F&+87+%F".%"78"&F;F%+%+'$"(.@"/'%+>@"
&8*'$%F@N"I)+"('$$."7."*8&8*%0&."R"9+':&8;<+I)."S"="7Az)L&.5"B.%".>>.%`.$*M*7';F(+."@."
;&'t.%%." @)&" 7.@" <+@%'+&.@" +$(+L+().77.@" I)+" @." 7+@.$%" .$" .>>.%" *'//.")$." 9+':&8;<+."
/m/."@+"@')L.$%".77.@"$."&.@;.*%.$%";8@"7.@"*8$'$@"()":.$&.N".$"9+>)&I)8$%".$"/+77."
8)%&.@" <+@%'+&.@" ')" .$" $." @+:$878$%" ;8@" 78" /'&%" ()" ;.&@'$$8:.5" " @'$" %')&N" *.@"
(FL+8%+'$@" ;8&" &8;;'&%" 8)" :.$&." 9+':&8;<+I)." &.;&F@.$%.$%" 8)%8$%" (." >'&/.@" (."





/'(." F$'$*+8%+>" ()" 7+L&." .$" 7." *'/;8&8$%" =" )$" L&8+" (+*%+'$$8+&.N" 7."2%##%&'"*%&. =0.
-%$0*"$/*".05+"&-".0.,%5+"'&";0*%#"'""pC^^,q"(."|)77$c5"#7"&F)@@+%"="(F/'$%&.&"*'//."



















4>>.%@"(.";8&'(+.N"$')@"8L'$@"(+%"?"(8$@" %')@" 7.@" %&'+@" &.*).+7@N" 7A+/8:+$8%+'$".%"
7A+$L.$%+'$" @'$%" )%+7+@F@" *'//." (.@" F7F/.$%@" (." *'$%&8@%." ;8&" &8;;'&%" =" 78" :&8L+%F"
@*+.$%+>+I)."x"(."7A.@@8+N"(."7u<+@%'&+':&8;<+.N"(."7A.$*M*7';F(+.N".%"(."78"9+':&8;<+."?"7."
;@.)('`.@@8+" I)A.$" &F@)7%." >'$*%+'$$." ('$*" :&d*." =" *.77." I)." |7'Q+$@O+" 8" 8;;.7F"






P*<Q'9" 8L8+%" &.>)@F" pR"UA8&%" $." *78@@." ;8@"v" .77." (F*78@@."S" pGHHG"?" [G^q" x" .%"
%&8$@>'&/.$%" 8+$@+" 7u+$(+L+().7" .$" :F$F&+I).5" B." %M;." :F$F&+I)." .@%" ;&F*+@F/.$%"
7A+$>d/.N" %&'+@+0/." .%" (F*+@+>" F7F/.$%" (." $'@" %.E%.@5" P+" 78" 9+':&8;<+." @)9+%" (.;)+@"
7'$:%./;@"7."*<8&/."(.@":.$@"I)+"$')@"8%%+&.$%".%".$"/m/."%./;@"$')@"&.;')@@.$%N"
*.)E" I)." K'&:.@N" g+7*'*O" .%" K'78h'" (F*&+L.$%" $." @'$%" ;8@" 7.@" *&+/+$.7@" .%" 7.@"
.E*.$%&+I).@" (A8);8&8L8$%N" ;8&*." I)."(.&&+0&." 78"9')>>'$$.&+." .%" 7A+(+'%+." F/.&:.$%"
7A.@*78L8:+@%.N"7."&8*+@%.N"7."$8Y+N"I)+";'&%.$%"7."(F:'%"="7A89t.*%+'$5"4%"@+"R"+$>d/."S";.)%"
@+:$+>+.&N" =" 78" 7.%%&.N" )$" <'//." @8$@" :7'+&.N" *A.@%`=`(+&." +$*'$$)" ')N" (8$@" 7." @.$@"
<89+%).7N" )$" <'//." +$(+:$." (u.@%+/.N" .$" >)@+'$$8$%" 7.@" (.)E" @+:$+>+*8%+'$@" $')@"
'9%.$'$@")$"<'//."*F709&.";')&"(.@"&8+@'$@"+$(+:$.@5"Uu+$>8/+."(.@";.&@'$$8:.@"(."
K'&:.@"&F@+(.";&F*+@F/.$%"(8$@"7.)&"m%&."(F;')&L)@"(A<'$$.)&"x"7A<'$$.)&"F%8$%")$"
*8&8*%0&." .@@.$%+.7" (." 78" :7'+&." /F&+%F.5" 4%" *A.@%" ;&F*+@F/.$%" *.78" I)+" /8$I)." 8)E"
%&8w%&.@N")@)&;8%.)&@N":8$:@%.&@".%"8@@8@@+$@"I)+";.);7.$%"7.@"9+':&8;<+.@"(."K'&:.@5"4$"
"""""""""""""""""""""""""""""""""""""""""""""""
c"B'//." 7uF*&+&8"(8$@" R"i+@%'+&." ()" :).&&+.&" .%" (." 78" *8;%+L." SN" )$" *'$%." *'$%.$)"(8$@"8L7-0+," ?" R"
#/8:+$'$@N" @)9" @;.*+." 8.%.&$+%8%+@N"6&'*%)7>%N" $'$" 7u+$(+L+()"6&'*%)7>%N" I)+" @8$@"(')%." >)%" )$+I)." .%"
+$@'$(897."p*'//."%')@" 7.@" +$(+L+()@qN"/8+@" 7." %M;."<)/8+$"*&F."8L.*" 7)+".%"8L.*"9.8)*');"(u8)%&.@"
*'//."7)+N";8&"78"%&8(+%+'$N"I)+".@%"z)L&."(u')97+".%"(."/F/'+&."S"pK'&:.@"GHCH"?"X^Hq5"
oy"
&.L8$*<.N" 7u+$>8/+." (.@" ;.&@'$$8:.@" (." g+7*'*O" &.;'@." @)&" 7." >8+%" I)A+7@" @'$%"
.@@.$%+.77./.$%"(.@"+(+'%@";&F%.$%+.)E"x"L+@+'$$8+&.@">')@N"+$*'/;F%.$%@"8/8%.)&@"')"
)%';+@%.@" /M%<'/8$.@" x" I)+" ;8&%8:.$%" 7AR"'9@.@@+'$" F7F/.$%8+&."SN" (.@" R"&mL.@" (."
&F:&.@@+'$N"/8I)+77F@".$"@'+>"(.";.&>.*%+'$"')"(A<8&/'$+."S"p4+@@.$"GHHJ"?"G]Xq5"BA.@%"
('$*"*.%%."8/9+%+'$"(F/.@)&F."="&.$(&."*.@"R"m%&.@"(A)$."+$$'*.$*."89@'7).N"')"9+.$"
(.@" @8+$%@"S" pK'78h'"GHCC"?" ,JCq"(.@";.&@'$$.@" 8>>&.)@.@N" *'//." 7."/F(.*+$"i.$&+O"
U'&:+'$" I)+" ;')&" ;')&@)+L&." )$." >'77." &.*<.&*<." %)." )$" :8&{'$" (." I)8%'&Y." 8$@o5"










)$." R"8$%<'7':+." (u.E+@%.$*.@"S" p;5" G,Jq" D')*8)7%" F%897+%" 7.@" *&+%0&.@" I)." *.@" @%05.
(.L8+.$%" ;'@@F(.&"?" %')%" (A89'&(" m%&." (.@" .E+@%.$*.@" &F.77.@" R"=" 78" >'+@" '9@*)&.@" .%"
+$>'&%)$F.@"SN".%".$@)+%."8L'+&"F%F"&8*'$%F.@"(8$@"R"I).7I).@";8:.@"')"/+.)E"I).7I).@"
;<&8@.@N" 8)@@+" 9&0L.@" I)." ;'@@+97."S" p;5" G,^qN" .E8*%./.$%" *'//." *.77.@" (." $'@"
9+'>+*%+'$@"7+%%F&8+&.5"B'$%&8+&./.$%"="*.77.@`7=N"*.;.$(8$%N"7A+$>8/+."(."@.@"9+':&8;<+F@"
$."(.L8+%";8@"m%&."78"R">8)@@."+$>8/+."S"(.@"<'//.@"I)+";&'>+%.$%"(A)$.":7'+&.N"I)'+I)."










p;5" GT,q" *<8$:.$%" 78" >8{'$" ('$%" R"7.@" &8;;'&%@" ()" (+@*')&@N" ()" ;')L'+&N" (." 78" L+."
I)'%+(+.$$."S"p;5"GXCq"@'$%".$%&.78*F@N".%".$:8:.$%"78"7+%%F&8%)&."@)&"*."$')L.8)"%.&&8+$5"
4$".>>.%N"87'&@"I)A8);8&8L8$%"78"L+."'&(+$8+&.".%"I)'%+(+.$$."$."@.">8+@8+%"(+@*')&@"I)."














.77." 78" *<8&:." ()" @*8$(87.N" (." 78" %&8$@:&.@@+'$" ')" (." 78" &FL'7%."S" p;5" GX,qN" K'78h'N"
g+7*'*O" .%" K'&:.@" .$70L.$%" 7." *'$%.$)" @*8$(87.)E" (." 7u+$>8/+." (." 78" L+." (.@"
;.&@'$$8:.@"I)A+7@"(F*&+L.$%".%" 7."%&8$@>0&.$%"@)&"78">8{'$"(."78"&8*'$%.&5"4%"(."*.%%."
/8$+0&.N" +7@" @'$%" *8;897.@" (." >'&/)7.&" 7." (+@*')&@" (u+$>8/+.5" U." ;8&8('E." 8)"
>'$(./.$%"(."*.@"%&'+@"7+L&.@"*'$@+@%."$'$"@.)7./.$%"="&8*'$%.&"*.@"L+.@"*'//."@+".77.@"
@AF%8+.$%" ;8@@F.@" L&8+/.$%" (." *.%%." >8{'$N" /8+@" @)&%')%" *'//." @+" .77.@" F%8+.$%"
'&(+$8+&.@N"%&+L+87.@N"FL'7)8$%"(8$@")$")$+L.&@"(.">+*%+'$"8L.*"@.@";&';&.@"&0:7.@5"1+$@+N"
"""""""""""""""""""""""""""""""""""""""""""""""
oc "P.7'$" |+77.@" 6.7.)Y." p1&/#"/-$N" C^][N" ;5" CHG" $5" ,q" *.77." (." D')*8)7%" .@%" 7A)$." (.@" %&'+@" >8{'$@" (."
*'$*.;%)87+@.&" 7A+$>8/+.N" 78";&./+0&." &.7.L8$%"(."K8%8+77." x")$." +$>8/+."(.@":.$@"*F709&.@";')&" 7.)&@"






>'$(8/.$%87".@%"&.;&F@.$%F";8&" 7."$8&&8%.)&5"BA.@%" 7)+"I)+"&8*'$%."*.@"L+.@".$" %.$8$%"
;')&" 8*I)+@." 7A+$>8/+.N" @8$@" 8)*)$" @*8$(87." ')" /.&L.+77.N" /8+@" 8)" *'$%&8+&." .$"
&8;;'&%8$%" (." >8{'$" $.)%&." %')%." )$." @F&+." (." %)&;+%)(.@5"1)"/m/." %./;@N" +7" ;.)%"
/m7.&" @'$" %'$" 8L.*" )$." +&'$+." I)+"/8&I)." @8" (+@%8$*." ()" 9+':&8;<+F" ')" 8L.*" )$."
;8&'(+."(."78">'&/."@F&+.)@."I)A+7".@%".$"%&8+$"(A)%+7+@.&5"6."*.%%.";'@+%+'$"'@*+778$%."$8w%"
*."/F78$:."(."@'&(+(.".%"(."*'/+I).".%"*.77."(F@+$L'7%)&."@8L8$%.".%"7)(+I).N";&.@I)."
t8/8+@"(')7')&.)@.N" I)+" $A.@%" ;8@" &8&."(8$@" 7.@"9+'>+*%+'$@" *'$%./;'&8+$.@5" P+" *<.Y"







B<.Y" 7.@" %&'+@" 7u+$>8/+." &.@%." %')%" (." /m/." 8/9+:)¤N" =" 78" >'+@" >8@*+$8$%." .%"




K'78h'"/.%%8+%" .$" FL+(.$*." 7A8@;.*%" *'/+I).oyN"-8@'7+$+" 8(/.%" 8L'+&" F;&')LFN" 8;&0@"
"""""""""""""""""""""""""""""""""""""""""""""""





V8&*.7" P*<Q'9" .%" Z'&:." U)+@" K'&:.@"SN" (8$@"1*<.&" p(+&5qN" 805. *44#*%$/*05. =0. -9,%5$&%*0N" GHH,N" ;5" TJ`X[5"
B+%8%+'$";5"T,q5"








;8&('$N" t8/8+@" 8)" &.@@.$%+/.$%"SN" -8@'7+$+" $." L'+%" 8)*)$." ;+%+F" (8$@" 7.@" M.)E" (."
g+7*'*O" ;')&" 7.@" ;.&@'$$8:.@" %&8:+`*'/+I).@" (." @8" 5T'")&)/05" B." *'$>7+%"
(A+$%.&;&F%8%+'$@" /'$%&." 9+.$" 7.@" (.)E" ;7.@" .$%&." 7.@I).7@" 98@*)7." 78" /'(.&$."
9+':&8;<+."(.">+*%+'$N".%"$')@"@)::0&."(."&.%')&$.&"="D')*8)7%";')&" 78"*'/;&.$(&.5"
P.7'$"7)+N".$".>>.%N";')&">'$*%+'$$.&"8)"$+L.8)"(."78";.&@)8@+'$".%"(."78"*&F(+9+7+%F"




68$@" $'%&." *8@" 7.@" 8&%+>+*.@" &.70L.$%" 7.@" (.)E" d/.@" (." 78" 9+'>+*%+'$"?" (A)$" *%F" 7.@"
L8&+8%+'$@" @)&" 7A8$*+.$$." ;&8%+I)." (." 78" 9+':&8;<+.N" (." 7A8)%&." 78" *'/9+$8+@'$" (.@"
;&'*F(F@" &'/8$.@I).@" (." 78" >+*%+'$" .%" (.@" )@8:.@" &<F%'&+I).@" (.@" F*&+%)&.@" $'$`




/'$(." +$>.&$87"'s" +7" $AM" 8" &+.$"(A8)%&."I)."(.@" +*'$'*78@%.@" .%" 's" %')%.")%';+." p')"
(M@%';+.q".@%"8$$)7F."(8$@")$"$+<+7+@/."I)+"$u8";8@"9.@'+$"(u./;8%<+."')"(.";+%+F"v"
.$>+$"K'78h'";.)%"(+@*)%.&")$"<F&+%8:."$8Y+"I)."7A1/F&+I)."U8%+$."8".>>.*%+L./.$%".)N"






















.@%"@')L.$%"(F@'&+.$%8$%";')&" 7."7.*%.)&5"U." >&'%%./.$%".$%&." 7.@"F7F/.$%@" >'&%./.$%"
*'/+I).@".%"7.@"F7F/.$%@"%')%"8)@@+";.&%)&98$%@"*&F."7u.@;8*.";')&"*.%%."(F@'&+.$%8%+'$N"








3')%" .$" &.@%8$%" (8$@" 7." *<8/;"(." 78" 9+'>+*%+'$" 9&0L.N" $')@" $')@" *'$*.$%&'$@"
/8+$%.$8$%" @)&"(.@" %.E%.@"I)+" &8*'$%.$%"(.@"L+.@";7)@"(+&.*%./.$%" +/;7+I)F.@"(8$@"
7ui+@%'+&.N"(.@"L+.@";7)@"@')L.$%"(+:$.@".%";'@+%+L.@"I)A+$>d/.@5"eF8$/'+$@N"*.&%8+$.@"
(.@"9+':&8;<+.@";&F@.$%.@"(8$@"7.@"&.*).+7@"('$%"$')@"877'$@"$')@"'**);.&"/'$%&.$%"
)$." *'$%+$)+%F" 8L.*" *.77.@" I)." $')@" L.$'$@"(A8$87M@.&N" 8)" $+L.8)"(.@" ;.&@'$$8:.@"







(." >+*%+'$N" =" @8L'+&"Y'. $&;(0"/. +&/*. M&*%5. 2"<%=&<%$#,. pC^J[q" (." 68$+7'" j+k" .%"@%05.
;%'/5#/-05"pC^]Tq"(."-+.&&."V+*<'$5"B."@'$%"(.@"8)%.)&@"I)+"'$%";&8%+I)F"78"9+'>+*%+'$"
@')@"@.@">'&/.@"7.@";7)@"(+L.&@.@"p&'/8$.@I).N".@@8M+@%.N"<+@%'&+':&8;<+I).q"/8+@"I)+"





;'@@+9+7+%F@" (." %F/'+:$8:." (." 7AF*&+%)&.q" .%" >'&/.7" p.$" ;8&%+*)7+.&" 7u)%+7+@8%+'$" .%" 78"
>'$*%+'$"(."78"$8&&8%+'$"="78";&./+0&.";.&@'$$.q"x".%"@)&"7.@"(+>>F&.$*.@"I)."7."%&8L8+7"
.%" 7Az)L&." (ul&.**<+'" /'$%&.$%" ;8&" &8;;'&%" 8)E" /'(07.@" ;&F*F(.$%@5" " %&8L.&@"
I).7I).@" .E./;7.@" %.E%).7@N" $')@" 877'$@" .@@8M.&" (." (F:8:.&" *.@" 8@;.*%@5" 177+8$%" 7."




I)A+7" L+%" p*u.@%" 7." *8@" (." 68$+7'" j+kq" x" =" )$." ;&8%+I)." LF&+%897./.$%" <M9&+(.N" )$."
%M;'7':+." (." $8&&8%+'$" ;)&./.$%" 9+'>+*%+'$$.77.N" (8$@" 78I).77." %')%." 7u8%%.$%+'$" .@%"
;'&%F."@)&"7."(FL'+7./.$%"()"(.@%+$"(u)$."L+.";8&%+*)7+0&.N"/m/.".$";8@@8$%";8&"@'+`























I)A+7" (.L+.$%" *F709&.N" (8$@" @'$" ;8M@" .%" =" 7AF%&8$:.&5" 4$@)+%." +7" ;)97+." @)&%')%" (.@"
$')L.77.@"p.$";8&%+*)7+.&"f'#T#-&+4=%05.=05.;&*$5N"C^],qo".%"(.@".@@8+@"<+@%'&+*'`7+%%F&8+&."
p8".80F&'.=L"'"$&;%0".$"C^J]".%"r&;&.+&0$%#/5".$"C^],qy5"U8";.&@F*)%+'$"@)9+.";8&"7.@"











8)t')&(u<)+" )$" 7+.$" .$%&." *." &'/8$" ;&F*'*.N" 35"/;0. N" .%N" ;8&" .E./;7.N" Y'. $&;(0"/. +&/*. M&*%5.
2"<%=&<%$#,.?"7u)$"*'//."7u8)%&.";8&7.$%"(."78"L+'7.$*.N"*'//."'$"(+%N"')";7)%%N";')&"m%&.";7)@";&F*+@N"
(.@" *8/;@v" 7u)$" (.@" *8/;@" $8Y+@N" 7u8)%&." (.@" *8/;@" @'L+F%+I).@" pI)." 7u'$" 8;;.77.N" .$" )$" ;)(+I)."
.);<F/+@/.N"7.@"*8/;@"@%87+$+.$@"')"@%87+$+@%.@q"S"p80.*45%=/.";0*.=0.-90q+4*%0'#0N"C^^XN";5"CGCq5"
o!!"






*'$L.$897.5"l)%&." @'$" ;&./+.&" &.*).+7N" I)+" @.&8" 8)" *.$%&." (." $'%&." &F>7.E+'$N" +7" .@%"
$F*.@@8+&."(."*'$@+(F&.&"(.)E"8)%&.@"$')L.77.@5"6A89'&("78"*F709&."R"UA4$*M*7';F(+."
(.@"/'&%@"p3')%.")$."L+.q"S"?"*'$%.$)."(8$@"7."&.*).+7"<'/'$M/.yN"+7"@A8:+%"(A)$"&F*+%"




@)&" 7.I).7" @." >'$(." *.%%."R")%';+8"(.778"$8&&89+7+%=")$+L.&@87."S" pV8YY'$+" GHCG"?" GT[q"
"""""""""""""""""""""""""""""""""""""""""""""""
yc"P)&" 7Az)L&."(."68$+7'"j+kN"L'+&" 7.@".@@8+@"&F)$+@";8&"17.E8$(&."-&@%'t.L+*"(8$@"60;+5.=0. -Lr%5$&%*0I.
f$/=05.5/*.2"'%-&.`%N"GHH,N"I)+"/.%%.$%"8)";'+$%"$'/9&."(.@"I).@%+'$@"@')7.LF.@";8&"78";&'()*%+'$"(."
7AF*&+L8+$" M'):'@78L." p.$" ;8&%+*)7+.&" @'$" *8&8*%0&." (." >&'$%+0&." .$%&." >+*%+'$" .%" $'$`>+*%+'$N" @'$"
.$:8:./.$%" (8$@" 7." &F*+%" <+@%'&+I).N" @'$" )%+7+@8%+'$" (.@" ('*)/.$%@q5" 4$" ')%&.N" (8$@" 7A8L8$%`;&';'@"















y"B'//."7A+$(+I)." 7A8)%.)&"(8$@" 7."R"-'@%`@*&+;%)/"S" p;5"C]C`C^HqN"*.%%."$')L.77."8L8+%";8&)"(A89'&("




/8+@" @)&%')%" 7A'9@.@@+'$" <)/8+$." ;')&" 78" *'77.*%." (.@" %&8*.@" I)A)$." L+." 78+@@.}5"U8"
(.)E+0/." $')L.77." 's" 7." 9+':&8;<+I)." 8@@)/." )$" &7." ;&F;'$(F&8$%" .@%"
R"UA8;8%&+(."SN"*'$%.$)."(8$@"7."&.*).+7";'@%<)/."80.8/$,.0$. -05.#%#"$*%#05}!5"-8&L.$)."
@')@" )$." >'&/." +$8*<.LF. }c N" .77." 8L8+%" F%F" ;&'9897./.$%" F*&+%." ;')&" 7." R"-'@%`
@*&+;%)/"S"(."7Af'#T#-&+4=%0.=05.;&*$5"p;5"C,Hq5"#7"@A8:+%"(A)$.">+*%+'$"9+':&8;<+I)."@)&"
7AF*&+L8+$" 8)%&+*<+.$"l('$" L'$"i'&L8%<" pC^HC`C^,]qN" I)+" (8$@" 7." &F*+%" .@%" ;')&%8$%"
$'//F" 4:'$" L'$" eF/.%<5" P%&)*%)&F." .$" L+$:%`@+E" >&8:/.$%@" $8&&8%+>@" $)/F&'%F@N"
*.%%." %.$%8%+L." (." &.@%+%).&" )$." L+." /M@%F&+.)@." .%" =" *%F" (." 7Ai+@%'+&." /'$%&." )$"
8%%8*<./.$%";'F%+I)."*'<F&.$%".%"()&897.";')&"7.":.$&."(."78"9+':&8;<+."7+%%F&8+&."(."
78";8&%"(."j+k5"
V8+@" 7." %.E%." 7." ;7)@" *'<F&.$%" .%" <'/':0$." (8$@" @8" (F/8&*<." ;&'%'`
9+'>+*%+'$$.77.N".@%"Y'.$&;(0"/.+&/*.M&*%5.2"<%=&<%$#,5"#7"@A8:+%"(A)$"&.*).+7"(."$')L.77.@"
I)+"@.">'*87+@.$%"@)&"(.@"FLF$./.$%@"&F.7@"(."7A<+@%'+&."()"L+$:%+0/."@+0*7.N"/8+@"I)+"
'$%" *'//.";&'%8:'$+@%.@"(.@";.&@'$$8:.@"I)8@+`+/8:+$8+&.@5"3&8()+%" .$"8$:78+@" .$"
C^J]}oN" 7." 7+L&." 8" +//F(+8%./.$%" @)@*+%F" (." $'/9&.)@.@" *'$%&'L.&@.@" .$" &8+@'$" (."
7u)%+7+@8%+'$";.)"@*&);)7.)@."(."@')&*.@"<+@%'&+I).@"p;&+/8+&.@".%"@.*'$(8+&.@q}yN"/8+@"
F:87./.$%" )$" >'&%" +$%F&m%" (." 78" *&+%+I).5" Z'@.;<" K&'(@OM" .$" F*&+%" +//F(+8%./.$%}}N"
i8&'7("K7''/"7u+$@F&.&8"(8$@"@'$"6,0.t05$0*'.?"'&'..$"C^^T}N".%"g+77+8/"f'77/8$$"
"""""""""""""""""""""""""""""""""""""""""""""""



























@+:$87." 7." *8&8*%0&." )$+%8+&." ()" ;&'t.%"?" *'//." (8$@" (." $'/9&.)E" &.*).+7@" (."





















(AFLF$./.$%@" 8%%.@%F@N" (A8)%&.@" .$*'&." *'/;70%./.$%" +/8:+$F.@N" @8$@" I)A8)*)$."
/8&I)." %.E%).77." ;)+@@." 7.@" (+>>F&.$*+.&5" B'//." 7A8" .E;7+I)F" 7AF*&+L8+$" (8$@" 80F&'.
=L"'"$&;%0.?"
















/'&87." &+:')&.)@.N" *.%" 8&(.$%" +$%.&$8%+'$87+@%.N" &.@%." /.$%+'$$F" (8$@" 7.@"
*<&'$+I).@"(."78"&FL'7)%+'$"*'//.")$.";.&@'$$87+%F"@8$@"L+@8:.".%"@8$@"L'+E5"-8&"






*'//.$*." 78" 9+':&8;<+." ;8&" 7." &F*+%" (." 78" &.$*'$%&." (.@" ;8&.$%@" .%" .$@)+%." (." 78"
$8+@@8$*."()"9+':&8;<+F"?"
6."*.%%."&.$*'$%&."&'/8$%+I).N"('$%"7A8)%<.$%+*+%F"$.";8&8w%";8@"(')%.)@.N"$8w%&8"
K'&+@" 68L+('L+%*<N" I)+" .$%&.&8" (8$@" 7A<+@%'+&." @')@" 7." $'/" (." e'L@O+N" K565""
e'L@O+5"
68$@"7.@"8&*<+L.@"(."7AlO<&8$8">+:)&.$%"%&'+@"(8%.@"(."$8+@@8$*."?"C]^CN"C]^,N"C]^[5"





68$@" *." ;8@@8:.N" 7." $8&&8%.)&" .E;7+I)." 7.@" 7+/+%.@" (.@" @')&*.@" =" @8" (+@;'@+%+'$}N" .%"
F$)/0&." 7.@" (+L.&@" ;@.)('$M/.@  "@')@" 7.@I).7@" K'&+@" 68L+('L+%*<" ;')&@)+%" @.@"
.E;7'+%@" &FL'7)%+'$$8+&.@5"U."$8&&8%.)&" 87%.&$."('$*" 7.@" +$>'&/8%+'$@"9+':&8;<+I).@"
8L.*"(.@"*'$@+(F&8%+'$@"')L.&%./.$%"/F%8`9+':&8;<+I).@"?"
1;&0@" )$" L+(." FL+(.$%" (8$@" 7.@" @')&*.@" ('$%" $')@" $')@" @.&L'$@" p.%" I)." $')@"
F;8&:$.&'$@"8)"7.*%.)&N";')&"7)+"78+@@.&"7.";78+@+&"%&'/;.)&"(.";.$@.&"I)A+7"@A8:+%"




78"L'7'$%F"(." t').&"=" 78" >&'$%+0&.".$%&." 78"$8&&8%+'$"9+':&8;<+I)." %&8(+%+'$$.77.".%" 7."











78" (.&$+0&." %&8*." I)A+7" 78+@@.&8" .%" ('$*" 7." @')L.$+&" I)+" @.&8" %&8$@/+@" =" 78" ;'@%F&+%F5"
B<8*)$"&.@%8$%">+(07."="@.@"+(F8)EN"7.@"(.)E";&'%8:'$+@%.@"$F:'*+.$%"7."%.E%."(."*.%%."
*'$>.@@+'$5"U.";7)@"+/;'&%8$%";')&"e'L@O+".@%"(."$.";8@"&)+$.&"@8";&';&."9+':&8;<+.N"



















;&0@" (.@"/)&@" ()" j&./7+$" 5" B.%%." $')L.77." >)%" &.;&+@." ;8&" %')%." 78" ;&.@@."
9')&:.'+@."'**+(.$%87.N"8L+(."(A+$%&+:).@".%"(."@.$@8%+'$5"
"
e')@" %&')L'$@" ('$*N" t)E%8;'@F.@N" )$." *7%)&." 7+%%F&8+&.N" I)+" &8*'$%." 78" /'&%" ()"
;&'%8:'$+@%." *'//." +7" *'$L+.$%" =" )$" ;.&@'$$8:." &'/8$.@I).N" .%" )$." *7%)&." 8)"
*'$%&8+&." &F>F&.$%+.77.N" I)+N" .$" &8;;'&%8$%" *'//.$%" 78" 7F:.$(." ()" <F&'@" ;.&@+@%.N"
/'$%&.")$"+$%F&m%";')&")$."@)+%.";'@@+97."(."@8"9+':&8;<+.5"
\*&+%" @')@" )$." +/;)7@+'$" >&8$*<./.$%" ;'7F/+I). ! N" Y'. $&;(0"/. +&/*. M&*%5.
2"<%=&<%$#,.&.;&F@.$%."8)t')&(A<)+")$."F%8;.">'$(8/.$%87."(8$@"7."(FL.7';;./.$%"(."
78" ;&8%+I)." 9+'>+*%+'$$.77.5" 4%" *.78" =" *8)@." (." @8" (F/8&*<." =" 78" >'+@" <+@%'&+I)." .%"




:.$@"@)&" 7.";78$"(.@" +(F.@":F$F&87.@N"*8&" +7@"8L8+.$%"(.@"';+$+'$@"8;&+'&+".%"8:&.@@+L.@N" t."/."@)+@"L)"
*'$%&8+$%"(."(FL.7';;.&"/.@"8&:)/.$%@"@')@">'&/."(u8$.*('%.@".%"(u<+@%'+&.@N".$"/."98@8$%"@)&"*."/m/."
P'7tF$+%@M$.N"8+$@+"I)."@)&"¸%8t$.&N"7.@"|)+$Y9')&:N"e8(.t8"V8$(.7@%8/N"V.(LF(.LN".%*5"B.@"8$.*('%.@"











;&F*+@F/.$%";8&*."I)." 7A.@%<F%+I)."(." 78" 7+%%F&8%)&." R"(." %F/'+:$8:."S" 7)+";8&8+@@8+%"
+$@)>>+@8$%" ;')&" @'$" %&8L8+7" (." /F/'+&." .%" (." %'/9.8) y 5" P.)7." 78" >+*%+'$" ;.)%"
;&'97F/8%+@.&".%">+$87./.$%"@'+:$.&"7.@"%&8*.@"(A)$";8@@F"%&8)/8%+@8$%}5"
"
eF" .$" C^TXN" -+.&&." V+*<'$" 8" (F9)%F" =" ;&.@I)." I)8&8$%." 8$@" 8L.*" )$" 7+L&."
>)7:)&8$%N"(.@%+$F"="(.L.$+&")$"*78@@+I)."(."78"7+%%F&8%)&.">&8${8+@."*'$%./;'&8+$.N"@%05.
;%'/5#/-05  5" 60@" 7'&@N" %')%." @8" ;&'()*%+'$" 8" .E;7'&F" 7." %.&&+%'+&." ()" 9+':&8;<+I)."
7+%%F&8+&." .%" >+*%+'$$.7N" =" %&'+@" .E*.;%+'$@" ;&0@5"" ;8&%+&" (." ('*)/.$%@" >8*%).7@" .%"
(A8&*<+L.@"p/8+@"@)&"7.@I).7@"+$%.&L+.$%"(."/8$+0&.";)+@@8$%."7."@%M7."(."7AF*&+L8+$q".%"
















4$" C^^J" 7A8)%.)&" ;8&%8:.8+%" 8+$@+" @8" ;&'()*%+'$"?" R"#7" M" 8" @8$@" (')%." %&'+@" ')" I)8%&." /'/.$%@"





t." (+&8+@" 9+.$" I)." tu.@@8M." 9&8@@.&" 7u<+@%'+&.N" *u.@%`=`(+&." %')%" *." I)+" 8" F%F" F*&+%N" ;8&" (.@"/'+$.@N" (.@"
*<&'$+I).)&@"')"(.@"$'%8+&.@N"('$*"="(.@">+$@".E%&87+%%F&8+&.@N".%"(.">8+&.";8@@.&"%')%"{8"8$@"7.":+&'$"(."78"







*'//." 7A.@@8+N"-+.&&."V+*<'$"8" %&8L8+77F" x"(."@%0. =0. [&50+,.A&/-%'. pC^]]q" ="805.H'N0.
pGHCCq"x"="78"*'$@%&)*%+'$"(AR")$."8)%'9+':&8;<+."()":.$&."<)/8+$"S5"_)A+7";8&7."(."

























="V+*<'$5" 4$" ;8&%+*)7+.&" ;')&" @8"/'$':&8;<+."/+$)%+.)@." .%" (F%8+77F." p.@%05.;%'/5#/-05.. =0. 3%0**0.
K%#,&'N"GHHTqN"/8+@"8)@@+";')&"7.@"*8%F:'&+.@"(AR".@@8+`>+*%+'$"S"pGHHC9qN"(."R">+*%+'$"*&+%+I)."S"pGHHGq".%"
.$>+$"(."R">+*%+'$"9+':&8;<+I)."S"pGHHXq";8&" 7.@I).77.@"+7"8" +$%.&;&F%F" 7A'&+:+$87+%F"(." 78";&'()*%+'$"(."




*'$%./;'&8+$.y5"B'//.$*F"L.&@" C^]H" .%" 8*<.LF")$.";8+&."(A8$$F.@";7)@" %8&(}N" *."
%.E%."+$*8&$."="78">'+@"7A89')%+@@./.$%"(."78"%&8(+%+'$"(."78"L+."+/8:+$8+&."(F/8&&F.";8&"
P*<Q'9N"/8+@"I)+"@A+$@*&+%"(8$@"7."@+77'$";7)%8&I)+.$N".%"7."(F9)%"(A)$.";&8%+I)."%')%"
=" >8+%" *'$%./;'&8+$.5" " %&8L.&@" 7." &F*+%" (." <)+%" L+.@" (." ;.&@'$$8:.@" /+$.)&@N" $+"
+77)@%&.@"$+"<F&'nI).@N"7."$8&&8%.)&`8)%.)&"&8*'$%."8)@@+"@8";&';&."L+.".%"$'%8//.$%"@.@"
8/9+%+'$@"(."(.L.$+&")$"F*&+L8+$".%"7.";8&*')&@"(.">&)@%&8%+'$"I)u+7"8"("%&8L.&@.&5"BA.@%"

































-&.$'$@" *'//." .E./;7." 78" ;&./+0&." $')L.77.N" R"f+." (A1$(&F" 6)>')&$.8)"S5"
Bu.@%" 7u<+@%'+&."(u)$":8&{'$"I)+"L+L8+%"(8$@" 78"/8+@'$"(.@"8&&+0&.`:&8$(@`;8&.$%@"()"
$8&&8%.)&".%"I)+")$"t')&";8&%".$"1>&+I).N"(A's"+7"$."&.L+.$(&8"t8/8+@5"U."$8&&8%.)&"$."7."





U8" ;&'L+$*." ('$%" t." ;8&7." .@%" @8$@" *%.@N" ;78:.@" $+" &F*+>@"v" $+"V87')+$" .E87%F" $+"
<8)%8+$"V'*'"$AM".$%.$(+%"7A8;;.7"(."78"/.&"I)8$("7.@"L.$%@"(A').@%"78"(FL.&@.$%N"
;)&:F."(."@.7".%"L.$)."(."7'+$N"@)&" 7.@"*<d%8+:$+.&@5"6.)E"<'//.@";')&%8$%"I)+"
*'$$)&.$%" *.@" *<d%8+:$+.&@N" @AM" 89&+%0&.$%" @8$@" (')%." (A)$." 8L.&@.N" M" 8+/0&.$%"
;.)%`m%&.N"M"&mL0&.$%".$"%')%"*8@N"@'$%"877F@"@')@"(."9+.$"(+>>F&.$%@"8&9&.@"%&8L8+77.&"











&F*+%" .$" @." I).@%+'$$8$%" =" ;&';'@" (." @.@" 8$*m%&.@N" *8&" +7" L'+%" 7=" 7u'&+:+$." (." @.@"
















*'//." )$." 1$$'$*F.N" tA.$" >&F/+@@8+@" @8$@" .$" ;F$F%&.&" 7." @.$@"v" /'$" 8L.$+&"








78" 9+'>+*%+'$" *'$%./;'&8+$.N" 7u+(.$%+>+*8%+'$" ()" 9+':&8;<." 8L.*" 7." ;.&@'$$8:."
9+':&8;<+F5" U8" 9+':&8;<+." (u1$(&F" *'$%+$)." 8L.*" 78" $8&&8%+'$" (." @'$" (F;8&%" ;')&"
7u1>&+I).".%"78"(.@*&+;%+'$"(.@"7.%%&.@"I)u+7".$L'M8+%5"U'&@I)."*.77.@`*+"@."%.&/+$.$%N"7."
$8&&8%.)&" 8>>+&/."?" R"b$" (F>+$+%+>" @+7.$*." M" @)**F(8N" I)." t." $." ;.)E" .%" $." L.)E"












".%"/'&%."8)@@+"\7+@.N"I)+" @." @')L.$8+%"()";&./+.&" @')&+&."(A)$";.%+%":8&{'$"























78" >'&/.`9+':&8;<+.5"BA.@%" @.)7./.$%" =" %&8L.&@" 78"$8&&8%+'$"(.@"L+.@"(A8)%&.@"I)." 78"
@+.$$." I)." -+.&&."V+*<'$";.)%" .@I)+@@.&" @'$" &F*+%" (." L+.5"6A)$."/8$+0&." @+/+78+&.N"
@.)7./.$%" =" %&8L.&@" 78" $8&&8%+'$" (." L+.@" +/8:+$8+&.@" .%" ;')&%8$%" .E./;78+&.@" j+k"
;')L8+%" &.$(&." *'/;%." (A)$." i+@%'+&." %&8:+I)./.$%" &F.77." .%" ;')&%8$%" .>>8*F." ()"
(+@*')&@" ;)97+*5" U.@" (.)E" F*&+L8+$@" @." (+>>F&.$*+.$%" @)&%')%" .$" *." I)+" *'$*.&$."
@;F*+>+I)./.$%" 7." @%M7."(." 7.)&" F*&+%)&.5"B<.Y"V+*<'$N" 7.@" +$$'/9&897.@" &F>F&.$*.@"
"""""""""""""""""""""""""""""""""""""""""""""""
"P)&" 78" >+:)&."()";0&." 89@.$%"L'+&" 7."*<8;+%&.",N" R"D+7+8%+'$"SN"()" 7+L&."(A#L8$"D8&&'$"8".)*¡#0. +"*. -05.
/<*05" pGHHTq" .%" 7A.@@8+" (." fF&'$+I)." UF'$8&(`2'I).@N" R"P;.*%&.p@q" ()" ;0&." .%" /F78$*'7+." ()" >+7@5"
28M'$$./.$%"()"/M%<."(."i8/7.%"(8$@"@%05.;%'/5#/-05"(."-+.&&."V+*<'$"SN"(8$@"Z.8$"j8./;>.&"p(+&5qN"
K%#,&'.-/.0$.*0-/N"GHCCN";5"CJX`GHG5"






:F$F&+I)./.$%" 7+%%F&8+&.@N" .%" .$*'&." ;7)@" *.77.@" @;F*+>+I)./.$%" ;+*%)&87.@ c "')"
&.7+:+.)@.@" p9+97+I).@" .%" FL8$:F7+I).@q" *'$@%&)+@.$%" 78" %&8/." (u)$." F*&+%)&."
+$@8+@+@@897.N"(u)$."F$'$*+8%+'$";'F%+I).".%">+:)&8%+L."I)+"87%.&$."(.@"7'$:).@";F&+'(.@"
L+@+'$$8+&.@"="(.@";<&8@.@"@0*<.@".%"8@@.&%+L.@5"b$.";&'@.".%")$"@%M7."<M;.&`7+%%F&8+&.@"









68L+(." l&.**<+'N" $F" =" 2'/." .$" C^[^" .%" <+@%'&+.$" (." >'&/8%+'$N" .@%" 7A)$" (.@"
F*&+L8+$@" +%87+.$@" 7.@" ;7)@" 8;;&F*+F@" (." 78" (.&$+0&." (F*.$$+.5" 17'&@" I)A+7" 8" (F9)%F"










o"1$(&.8"B'&%.77.@@8" 7A8" +$*7)@"(8$@" 78"(.)E+0/."F(+%+'$"(."@'$"8$%<'7':+."@)&" 78";&'@." +%87+.$$."()"
WW#."@+0*7."pGHCTqN"%')%".$"@8+@+@@8$%"7A'&+:+$87+%F"(."@'$"%&8L8+7"pL'+&";5"TX".%";)+@";5"]HT`],Xq5"
y "B'//." -8%&+Y+8" D8&+$.77+" pR"D.*'$(8" +$>.(.7%=5" Uu+$$'L8%+L8" ;&'@;.%%+L8" 9+':&8>+*8" (+" 68L+(."





;8&)" .$" GHCJ" x" .%" 7." R"E/"5%&'/8$"S} "B$"$%. =%. )*"N%"N" ;8&)" .$" GHCT 5" B'//." +7" .@%"
;'@@+97."(."$'%.&";8&"7.@";F&+%.E%.@"&.@;.*%+>@"p@')@`%+%&.@"')"+$(+*8%+'$@".$"*')L.&%)&.qN"
7." ;&./+.&" &.*).+7" @." *'/;'@." (." R"9+':&8>+."SN" 7." (.)E+0/." %.E%." @." I)87+>+."
R"&'/8$Y'"SN"%8$(+@"I)."7."%&'+@+0/."*'$%+.$%"(.@"R"@%'&+."S5""
?%$$J.=%5$*/$$0"@."@+%)."="78"*&'+@F."(.";7)@+.)&@"*<./+$@"x"7A.@@8+"<+@%'&+I).".%"7."
&F*+%" (." L+.N" 78" &+:).)&" ('*)/.$%8+&." .%" 7." ;8%<'@" ()" (&8/.N" 78" @;F*)78%+'$"
;<+7'@';<+I)." .%" 7." 7M&+@/." ;'F%+I)." x" I)." 78" 9+':&8;<+." @%&)*%)&." (." /8$+0&."
*'<F&.$%.".%")$+%8+&.5"U.@"$')L.77.@"&8*'$%.$%"78"L+."(.";.&@'$$8:.@"I)+"'$%"L&8+/.$%"
.E+@%FN"*F709&.@"')"+$*'$$)@N"/8+@".77.@"7." >'$%"x"*'//." 7A+$(+I)."7."@')@`%+%&."xN"(."
/8$+0&." R"+$>+(07."SN" 8)" @.$@" 's" .77.@" &.;'&%.$%" (.@" ('$$F.@" 9+':&8;<+I).@" .%" (.@"
('*)/.$%@" (A8&*<+L.@" ;')&" 7.@" /8$+;)7.&N" 7.@" >87@+>+.&" .%" 7.@" %&8$@>+:)&.&" (8$@"
7A+/8:+$8%+'$" 7+%%F&8+&.5"4$" &.L8$*<.N"B$"$%. =%.)*"N%"" ;&F@.$%.")$." @%&)*%)&."$8&&8%+L."
*'/;'@F." ;8&" (+>>F&.$%@" &F:+/.@" (+@*)&@+>@" .%" @." ('$$." *'//." )$." &.*'$@%&)*%+'$"
/F/'&+.77."(A)$.";F&+'(."<+@%'&+I).N"78"(+*%8%)&."(8$@"7A1&:.$%+$."(.@"8$$F.@"C^JHN".%"
(A)$";<F$'/0$.N"7.@"/+:&8%+'$@"(A.E+7F@".%"(." >)M8&(@"(.;)+@"')"L.&@" 7A#%87+.5"B.%%."
&.*'$@%&)*%+'$" .@%" /.$F." =" %&8L.&@" 7A+$L.$%+'$" (A<+@%'+&.@" .%" (." ;.&@'$$8:.@"




'9t.%" <M9&+(." %'%+;'%.$%5" 4$>+$N"K%&. +"=*0. -". *%<&-/N%&'0" ;')&@)+%" *." ;&'t.%"(." >+*%+'$"














$'/9&.)@.@" &F>F&.$*.@" +$%.&$.@" p7." &.%')&" (." ;.&@'$$8:.@N" (." @+%)8%+'$@" 8+$@+" I)."
(A.E;&.@@+'$@".%"+/8:.@q"*'$%&+9).$%"="*&F.&")$")$+L.&@"87%.&$8%+>"*&F(+97.".%"*'<F&.$%N"
(8$@"7.I).7N";8&>'+@N"7.@"FLF$./.$%@"(F*&+%@"&FF*&+L.$%"7A<+@%'+&."()"WW."@+0*7.5"
Vm/." .$" 7.@" >.)+77.%8$%N" 7.@" 7+L&.@" (ul&.**<+'" 8;;8&8+@@.$%" *'//." (.@" '9t.%@"





7.@" .@@8+@" *'$@%+%).$%" 7." (+@*')&@" $'$`>+*%+'$$.7" @)&" 7.I).7" @." 9&8$*<." 7." &F*+%"
<M9&+(."I)+N"/.$F";8&")$"$8&&8%.)&"8/9+:)".%"@')L.$%"$'$">+897.N"&.@%."%')%"(."/m/."
&+:')&.)E"()";'+$%"(."L)."<+@%'&+':&8;<+I).5"6."/8$+0&."(+>>F&.$%.N" 7.@" %&'+@" %.E%.@"
(Al&.**<+'">'$%")$")@8:.";8&%+*)7+.&".%"@8+778$%"(.@"('*)/.$%@"(A8&*<+L.@"8+$@+"I)."(.@"
%F/'+:$8:.@".%"(.@"(+@*')&@"9+97+':&8;<+I).@5"K+.$"I)A+7"$."@'+%";8@"7."@.)7"7+.)"(."78"























F:87./.$%";8&" 7.";8&8%.E%.5"4$".>>.%N" 7." &898%"(."*')L.&%)&."&FL07."I)."(8$@"*." 7+L&."
68L+(."l&.**<+'"
&+.789'&8"+7":.$.&."9+':&8>+*'"/.@*'78$('7'"8778">+$Y+'$.5"#"@)'+"&8**'$%+"@+"98@8$'"
@)" >'$%+" .(+%.N"/8%.&+87+"(A8&*<+L+'N" >8%%+"('*)/.$%8%+N"/8" 7+" &+@;.%%8$'" >+$'"8")$"





('$%" +7" &8*'$%." 7A<+@%'+&.".%" @)&"@8";&';&."';F&8%+'$"(."&.*'$@%&)*%+'$"9+':&8;<+I).5"












.%" 7u.E;F&+.$*." (u)$" +$(+L+()5" V8+@" (." I).7" %M;." @'$%" 7.@" ('*)/.$%@" )%+7+@F@" ;8&"
l&.**<+'5"4%"*'//.$%">'$*%+'$$."7.)&"&F8:.$*./.$%"a"
l&.**<+'" @." @.&%" (." /8%F&+8)E" &F>F&.$%+.7@" (." (+>>F&.$%." $8%)&."?" .E%&8+%@" .%"
*+%8%+'$@"%+&F@"(."/8$).7@"(A<+@%'+&."*'//."(.@"F*&+%@";.&@'$$.7@"p7.%%&.@N"/F/'+&.@N"
%F/'+:$8:.@qN";<'%':&8;<+.@N"8*%.@"t)(+*+8+&.@N"('*)/.$%@"+$@%+%)%+'$$.7@".%*5"3')@"*.@"
;+0*.@" &.@%+%).$%" 78" 9+':&8;<+." (A)$" <'//." &F.7" .%" ('$*" (A)$." ;F&+'(." ;&F*+@." (."
7A<+@%'+&."*'$%./;'&8+$.5"4%";')&%8$%N"(."$'/9&.)E"('*)/.$%@".%"*+%8%+'$@"@'$%">8)E"
')">8)@@.@N"+$L.$%F@"')">'&%./.$%"/8$+;)7F@5"P+";.$(8$%"78"7.*%)&."+7".@%"(+>>+*+7."p')"






@+" ;8&%+*)7+0&." .$%&8w$." )$." &F*.;%+'$" +$*.&%8+$." (." 78" ;8&%" ()" 7.*%.)&"?" (8$@" *." *8@"







.%" >+*%+'$$.77." p.$" *." I)+" *'$*.&$." 78" /8$+;)78%+'$" .%" 78" >87@+>+*8%+'$" (.@" ('$$F.@"
&F.77.@q5"UA.$:8:./.$%"9+':&8;<+I).".%"<+@%'&+':&8;<+I).".@%"%')t')&@"%&0@"F7.LFN"@'$"
+$%.&&':8%+'$"()";8@@F"%')t')&@"8)";&./+.&";78$N")&:.$%.".%"(')7')&.)@.5""
6A8)%&.@" .E./;7.@" +77)@%&.$%" *'$*&0%./.$%" *." I)." $')@" L.$'$@" (." (F*&+&.5" U8"









;.&" ';.&8" (.778" *8@)87+%=N" )$" @+:$+>+*8%'" *<." @'7'" $'+" ;'%&.//'" 8%%&+9)+&.5"








*+%8%+'$" ;&F*F(.$%." .@%N" (A8+77.)&@N" )$." &FF*&+%)&." .E;7+*+%."(."68$+7'"j+k!N" 7A)$" (.@"




78I).77." 7.@" (+>>F&.$%@" ;8&8:&8;<.@" @'$%" 8;;.7F@" R"#7" ;&+/'" +$%&87*+'"SN" R"#7" @.*'$('"
+$%&87*+'"S5"-'$*%)F"(." *.%%."/8$+0&.N" 7." &F*+%" +$(+I)."I)." 78"L+." .@%" *'$@%+%)F."(A)$"
.$@./97." (u'9@%8*7.@" =" @)&/'$%.&" .%" I).N" ;8&" *'$@FI).$%N" 8>+$" (." 78" &8*'$%.&" 78"
9+':&8;<+."('+%";&'*F(.&";8&" &);%)&.@"(." 7A'&(&."$8&&8%+>"v" *.;.$(8$%N" .77." 7." >8+%" .$"
&.@;.*%8$%" %')t')&@" 78" >'&/." 9+':&8;<+I).N" *u.@%`=`(+&." 7u'&(&." *<&'$'7':+I)." (.@"
FLF$./.$%@5"U+@'$@"7u+$*+;+%"?"












/.$'";)(+*8N" 7A'/8::+'"(.+" *8;;.77+" >8";'@%'"877A8@@.(+'"(.+"9&8**+8$%+N"I)8$('"
L+8::+8";.&" 7." *8/;8:$." '" @)77." *'77+$." 8@;&." 7A'&(8"(.+" $.*.@@+%8$%+" $." *'7/8"
7A8@*'7%'" p|5" D7'&+'N"A%#&*=%. =0--". $0**"N" #@.&$+8" C^[HN";5"C]GqN" *'/."(8" +$>+@@+" +$"
&'L+$8" 7." @);;7+*<." @*+L'78$'" %&8" +" (.$%+" @)7" %&8:+%%'" (+" 7899&8" @%+$%." I)8$%'"
+$%'$8*+" p+9+(./N" ;5" [CqN" :7+" @%&+$:'$'" 7A89+%'" )$:<+." *<." @./9&8$'" >'@@+7+" ."
+$(+:$8%."87"*<."7)+";&.$(."8;;)$%+".":+)&8"*<."&+@'7L.&=N"87%&+/.$%+"7'"78@*.&.99.&'"
8$(8&.a"">8/'@'5"_).@%'"7'";'&%.&="8"2'/8N"('L."$'$">.*."$)778"@."$'$"/'&+&.5"#7"
;+s" %&8:+*'" (.:7+" 8%%+" /8$*8%+N" 78" /'&%." +$L.*." (.7" *'/;+/.$%'5" -&'L.&r" 8"
&8**'$%8&7'"/8"L':7+'"&+*'&(8&.N"*'$"K78O.N"*<."78"9+':&8>+8"(+")$")'/'"(.@%+$8%'"
8" :&8$(+" +/;&.@." *<." $'$" &.87+YYr" >8&=" ./.&:.&.N" +$" $'L." *8@+" @)" (+.*+N" 78"




:+)(+Y+'" ." )$8" (.@*&+Y+'$." &+78@*+8%+" (8" ()." *<." 7'" *'$'99.&'" 9.$.?" 1L.L8")$"
*'$*.%%'"@'*&8%+*'"(.778"7.::.5"3)%%'"*+r"*<.".&8">)'&+"(.77."&.:'7.N"*<."9+@':$8L8"
8$*'&8" *'$I)+@%8&." *'$" 78" 7'%%8N" :7A+$*)%.L8" )$" *.&%'" %+/'&.v" I)8$('"
(+@*)%.L8/'"@.">8&.")$'"@*+';.&'"8//'$+L8?";".D.-L/-$%;"."*;"I.B%.=%"-&)".!%'&."--0.




















U+" +//8:+$'" +$*8//+$8&@+" 8@@+./." L.&@'" U8&+$'" ;.&" )$" *'/+Y+'" ('/.$+*87.N"
8&&+$:8&." :7+" @%.&&8%'&+" (+" B'77." 3'&%'N" +$*'&8::+8&." +" /.YY8(&+" (+" B&+@.77'N"
&+$*)'&8&." :7+" 8&%+:+8$+" (+" K'$.>&'N" *'$@'78&." 7." L.('L." 8" -+8$'" (.778" B8$%8&8N"
oo"
+$:+)&+8&.":7+"8:&8&+"(+"V.78$+*'N"(+";+.%&8";.&"+7":<+8**+'"(+":.$$8+'"'"7+I)+(+"$.778"
*8$+*'78"(+" 7):7+'" %&8";+8$'&+" (+" *'7*<+*+" @.**<+N" )'/+$+"(8" @;8Y+"8;.&%+" ." >+'$(."
@./;&."%.@."8778"7'%%8N"L.&+")&78%'&+"."&.*78/8%'&+"(+"(+&+%%+5"p;5",Gq"
"
U8"9+':&8;<+."*'//.$*."('$*";8&" 7.@";8&.$%@"()";.&@'$$8:."p*'//." 7.";&.@*&+%" 78"
%&8(+%+'$qN";')&".$*<8w$.&"@)&"(.@"(.@*&+;%+'$@"(.";8M@8:.@";7)@"8;;&';&+F.@"=")$"%.E%."
7+%%F&8+&." I)u=" )$" &F*+%" 9+':&8;<+I).5" 1)" /+7+.)N" $')@" 8@@+@%'$@" =" )$." +$*)&@+'$"







*'&;'&8%)&8" @$.778N"(8+" *8;.77+"(+" >'&/8" 7+@*+8"." >'7%.YY8" @*8&@8N"(87"L+@'" 7)$:'"."
899&'$Y8%'N" 78" >&'$%." *'$L.@@8N" +7" $8@'" ;+**'7'" ." 7.::.&/.$%." *'$*8L'N" 78"
/8$(+9'78" @;'&:.$%." *'@" *'/." +7" /.$%'N" 7." :8/9." (&+%%.N" 7." /8$+" 7)$:<.N"
7A8$(8%)&8" ('$('78$%.N" 7A.@;&.@@+'$." >+@+'$'/+*8" +&&+/.(+89+7/.$%." %&)*.N"
$)778%.$.$%.N"(+";&'>.@@+'$."/.**8$+*'N"*<."&+@*)'%.";.@@+/8">8/8"+$";)997+*'N"(+"
*8&8%%.&." L+'7.$%'N" (+" @*8&@8" .()*8Y+'$.N" (A+$%.77+:.$Y8" ." *'7%)&8"/.(+8N" (.(+%'"
;'*'"87"78L'&'N"*<.">&.I).$%8"7."*'/;8:$+."(+"@'LL.&@+L+"."$.+"@)'+"('L.&+"L.&@'"78"
>8/+:7+8"@+"*'/;'&%8"/87.">8*.$('7."/8$*8&."+"/.YY+"(+"@'@%.$%8/.$%'5"4"&+*.L."








1"@.%%./9&."(.7" @.@@8$%8I)8%%&'"$'$";)r";+s" &.@;+&8&.N" 7'" &+*'L.&8$'N":7+")7%+/+"
8$$+"*'@"L.7'*+".">)&+'@+"@+">&.$8$'"$.77A+$.&Y+8"(.77.":+'&$8%."(A'@;.(87.N"@);+$'"








.@%" (F*&+%." F:87./.$%" 8L.*" 78" /.$%+'$" (." (.)E" %F/'+$@5" 68$@" 78" $'%." >+$87.N" 7."
$8&&8%.)&`8)%.)&".E;7+I)."I)."?"
U8" (.@*&+Y+'$." (+" 4@*<+7'" (.%%8%8" 8" 2'/8" (8+" ;&.>.%%+" >8@*+@%+" (+" B8/9'98@@'" ."
3.&8/'"&+*87*8"*'$"78">.(.7%="(+")$8">'%'"+7"&+%&8%%'"*<."I).:7+"@%.@@+">.*.&'"(+"e+*'78"







G]G,`,Jq5" 2+:)8&('" 8:7+" .L.$%+" *<." ;'&%8&'$'" B&8;@+" +$" -8&78/.$%'" @+" L.(8$'"
8$*'&8"7."*8&%.";&.@@'"7A#@%+%)%'"|&8/@*+N"1;*N"95"TJGN">>5"GCJ^`GGXGv"."9N"T^CN">>5"GG[,`














.%" 7." ;8&8%.E%." /'$%&.$%" )$." >'&*." ;.&>'&/8%+L." %')%" 8)@@+" +/;'&%8$%" I)." 7." %.E%."
;&';&./.$%"(+%5"BA.@%"$'%8//.$%"7."*8@"(."B$"$%.=%.)*"N%"5""78">+$"()"&'/8$"7."7.*%.)&"
%&')L." )$." @.*%+'$" (." R" V8%F&+8)E" S" I)+" &.*).+77." @')@" >'&/." (." $'%+*.@"





78" >+*%+'$"*'//."@u+7" @u8:+@@8+%"(u)$".@@8+N"(."7A8)%&." +7"/'$%&." 7."@)9@%&8%" >8*%).7"@)&"
7.I).7" +$%.&L+.$%" 7u+$L.$%+'$5"U." %')%"(.&$+.&" 7+L&.N"K%&.+"=*0. -". *%<&-/N%&'0N" 9+.$"I)."
/'+$@"9+':&8;<+I).".%";7)@"<+@%'&+':&8;<+I).N"<F&+%."(."78"(F/8&*<."(A<M9&+(8%+'$"(."
?%$$J.=%5$*/$$0"?".$".>>.%N"+7";&F@.$%."(.@"$'%.@".E;7+*8%+L.@"8+$@+"I)."%')%"7AF*<8$%+77'$"(."




(A)$." +$%.$%+'$" LF&+%8%+L.5" B'//." $')@" 7A8L'$@" (Ft=" /.$%+'$$FN" @.7'$" P8/'M8)7%N"
R"+$@*&+%" (8$@" )$." %./;'&87+%F" *<8$:.8$%.N" 7." ('*)/.$%" ;'&%." )$." ;.$@F." (." 78"
/F/'+&.N"(."78"%&8$@/+@@+'$".%"(."78"9+97+'%<0I).";7)@"L8:)."I)."7A8&*<+L."/8+@"('$%"
7A+$%F&m%" @;F*+>+I)." .@%" (." *'$@.&L.&" 8L.*" FL+(.$*." 7." ;'+$%" (." L)." ()" ;&F@.$%"S"
pP8/'M8)7%" GHCG"?" ,q5" l&N" 68L+(." l&.**<+'N" (F/'$%&8$%" )$" 8%%8*<./.$%" %8$%" ;')&"
7A8&*<+L."I).";')&" 7."('*)/.$%N"8(';%.";&F*+@F/.$%"*."R";'+$%"(."L)."()";&F@.$%"S"
7'&@I)A+7" @." 7+L&." =")$."(F/8&*<." *'$@*+.//.$%"/8$+;)78%'+&." @8$@" m%&." *.;.$(8$%"
/.$@'$:0&.5"
V8"8%%.$Y+'$.?"+'"+$"B+%%="(+@%&)%%."$'$"<'"@*&+%%'"9):+.5"i'"*8/)>>8%'"('*)/.$%+"




4$" @." @+%)8$%" =" 78" *&'+@F."(.@" *<./+$@" .$%&." +$%.&;'78%+'$N";8@%+*<.N"/M@%+>+*8%+'$" .%"
;)&.">+*%+'$N"7A)@8:."(.@"('*)/.$%@"&F>F&.$%+.7@"(Al&.**<+'".@%"+$$'L8$%".%"'&+:+$87";8&"
&8;;'&%" 8)" *'$%.E%." *'$%./;'&8+$N" +%87+.$" ')" $'$5" P8" *'$*.;%+'$" (." 78" 7+%%F&8%)&."
;&FL'+%" $F*.@@8+&./.$%" 7A)@8:." (." @')&*.@" <+@%'&+I).@" .%" (8$@" 7." /m/." %./;@" @8"
















%&8L8+77." =" %&8L.&@" (.@" +/8:.@" +//F(+8%.@" .%" 8)" :&8$(" +/;8*%" L+@).75" b$" @%M7."
;8&%+*)7+.&" I)+" ;.&/.%" =" @.@" %.E%.@" (." @A8;;)M.&" 8)E" ;7.@" (." @'$" L8@%." @;.*%&."
&<F%'&+I)."?"7u.@@8M+@/.".%"7."7+%%F&8+&.5"
4$" &F@)/F"?" 7.@" %&'+@" &.*).+7@" (." 9+'>+*%+'$@" ;&F@.$%.$%" %&'+@" *8&8*%F&+@%+I).@"




78" ;&'@." <8)%./.$%" >+:)&8%+L.5" e')@" ;.$@'$@" %')%" (A89'&(" =" 78" @%&)*%)&." /8*&'`
%.E%).77.N"/8+@"8)@@+"8)E"*+%8%+'$@"+$%.&$.@N"="7A)%+7+@8%+'$"(."('*)/.$%@".%"(."/8%F&+8)E"
>8*%).7@N"8)E"$'%.@"9+97+':&8;<+I).@N".%*5"B.@"*8&8*%F&+@%+I).@"(."98@."@."(F*7+$.$%"(."
/8$+0&." (+L.&@." (8$@" 7.@" >+*%+'$@" <+@%'&+*'`9+':&8;<+I).@" (." j+k" ;8&" &8;;'&%" 8)E"
9+'>+*%+'$@" (Al&.**<+'".%" 7u+$%.&@.*%+'$" @." %&')L." ;&F*+@F/.$%" (8$@" 78" /8$+0&." ;8&"
78I).77."V+*<'$")%+7+@." @'$" @%M7."(8$@")$" &F*+%" I)+"(.L&8+%" m%&." >8*%).75"e')@"8L'$@"
*'$@%8%F" I)Al&.**<+'" (A)$" *%F" 8;;&.$(" (." j+k" 78" /8$+;)78%+'$" (.@" 8&*<+L.@"
<+@%'&+I).@" .%" (." 7A8)%&." ;)+@." *<.Y" V+*<'$" p')%&." 7A8@;.*%" >8/+7+87" .%" 78" @')&*."
ooy"
8)%'9+':&8;<+I).o q" ;&F*+@F/.$%" *.%%." >'$*%+'$" ()" @%M7." 7+%%F&8+&."?" 7." %'$" %<Fd%&87N"
8@@.&%+>".%"%&8:+I)."I)+";.&%)&9.".%"%&8$@>+:)&."7."&F*+%"9+':&8;<+I).5"B."I)."7.@"%&'+@"
&.*).+7@"('$%"$')@"$')@"@'//.@"'**);F@"/'$%&.$%"(."/8$+0&."@+:$+>+*8%+L.".@%"@)&%')%"
7A+$%.$%+'$" (." &8*<.%.&" 7.@" .E+@%.$*.@" (." ;.&@'$$.@" ')97+F.@N" .%" (." 7." >8+&." 8L.*" )$."
/F%<'(." %M;+I)."(.@" %.E%.@"<M9&+(.@" *'$%./;'&8+$@"?" .$" 8):/.$%8$%" 7.";'+(@" .%" 78"
&+:).)&"(.@"(.)E"F7F/.$%@N"78">+*%+'$".%"78"$'$`>+*%+'$N".%"8+$@+"&8(+*87+@.&"7.@".>>.%@"(."
*.%%." ';;'@+%+'$5"BA.@%" ;')&I)'+" 7.@" %&'+@" %.E%.@N" @+" (+>>F&.$%@" .$%&." .)EN" 89')%+@@.$%"




)$")@8:."(.@"('*)/.$%@" >8*%).7@" p<+@%'&+':&8;<+I).@"')";.&@'$$.7@q"I)+" &FL07.")$."
.@%<F%+I).";8&%+*)7+0&.5"1M8$%")$." >'$*%+'$"/'+$@"(A+$>'&/8%+'$"I)."(."*&F8%+'$N"+7@"
+$@%8)&.$%" *."I).".$.%%+" 8" 8;;.7F")$"R";8*%."('*)/.$%8+&.";&'97F/8%+I)."S" pGHCG"?"
G]q5"
7."('*)/.$%"(F;78*F"(8$@"7Az)L&."@."L'+%"('%F"(A)$."@%&)*%)&."+$%.$%+'$$.77."v"+7"
.@%" ('$*" %&8$@>+:)&FN" +7" 8**0(." =" )$." $')L.77." +(.$%+%F" .%" 7." *'/;'&%./.$%" ()"
7.*%.)&"="@'$"F:8&(".@%"/'(+>+F5"p;5",Jq"
"
U.@" 9+'>+*%+'$@" *'$%./;'&8+$.@" @." @.&L.$%" ('$*" /'+$@" (." R";&F70L./.$%@"S" I)."
(AR"+$@.&%+'$@"Sy"?" *.78" @+:$+>+."I)." 7."('*)/.$%"$A.@%";&.@I)." t8/8+@" .E<+9F" .$" %8$%"
I)."%.7N"/8+@"+7".@%"%')t')&@"/'(+>+FN"+/9&+I)FN"&FF*&+%N"/8$+;)7F5"6.";7)@N"78"*&F8%+'$"
(." >8)E" ('*)/.$%@" .$%&8w$." 78" /)7%+;7+*8%+'$" (." ;'+$%@" (." L)." (+>>F&.$%@" p.%"









%./;@" 7.@" +$L.$%.5"BA.@%" =" %&8L.&@")$."(F/8&*<."I).N"(A8;&0@"D')*8)7%N" $')@"8L'$@"
8;;.7F" (." LF&+(+*%+'$" p')" 870%<)&:+I).q" I)." (.@" F*&+L8+$@" *'//." j+k" .%" l&.**<+'"



















7A+$L.$%+'$" (." 7A<+@%'+&.N" /8+@" 8)" *'$%&8+&." =" R"+(.$%+>+.&" (." $')L.8)N" :&d*." ="
7u+/8:+$8%+'$N"78"&F87+%F"<+@%'&+I)."S5"b$"'9t.*%+>"I)+"$A.@%";8@"8%%.+:$897.";8&"7A)@8:."





$')@" L.&&'$@" *'//.$%" )$." >'&/." *'/;70%./.$%" ';;'@F.N" *.77." ()" &F*+%" 7'$:" .%"









7A8L'$@" L)" (8$@" 78" (.)E+0/." ;8&%+." (." *." %&8L8+75" B.@" %.E%.@" @'$%" (A<89+%)(."
.E%&m/./.$%" 7'$:@" .%" 8&%+*)7F@N" @A';;'@8$%" 8+$@+" =" 78" 5,&*$'055. (.@" 9+'>+*%+'$@" ()"
*<8;+%&.";&F*0(.$%"?"*.%%."*8&8*%F&+@%+I).">'&/.77.".$%&8w$."FL+(.//.$%")$."(+>>F&.$*."
.@%<F%+I)."&./8&I)897.".%"('$*"(+:$."(A+$%F&m%5"U."*8&8*%0&."*'/;'@+%."(."%')%"!"#$%&'.
=" 78" >'+@.<+@%'&+':&8;<+I)." .%";.&@'$$.7" *'$%./;'&8+$. &.70L."()" >8+%" I)A+7")%+7+@."(."
$'/9&.)@.@"%M;'7':+.@"(+@*)&@+L.@".%"I)A+7"@."*<8&:."(.";')&@)+L&.";7)@+.)&@"'9t.*%+>@5"
P+"7."&F*+%"9&.>"(."9+'>+*%+'$"/'$%&8+%")$."(.$@+%F"9+':&8;<+I)."%&0@"F7.LF.N"(8$@"*."7'$:"
&F*+%" =" ;7)@+.)&@" $+L.8)E" 78" 9+':&8;<+." .@%" 8)" *'$%&8+&." (+@;.&@F." .%" >'$*%+'$$." (."
/8$+0&."7'*87.".%"+$%.&/+%%.$%."?"(A's"78"(+>>+*)7%F"="78"7'*87+@.&".%"="7A8$87M@.&5"K.8)*');"
(AF*&+L8+$@"@."@'$%";.$*<F@"(8$@"7.@"(.)E"(.&$+0&.@"(F*.$$+.@"@)&"*."%M;."(." !"#$%&'"
%'%87" p/8+@" ="('/+$8$%."9+':&8;<+I).q!N"/8+@" 7.@" &.;&F@.$%8$%@" 7.@";7)@" @+:$+>+*8%+>@"
@'$%" e'&/8$" V8+7.& c ";')&" 7." *'$%.E%." 8$:7'`@8E'$N" 4//8$).7" B8&&0&." ;')&" 7."
*'$%.E%.">&8${8+@".%"1$(&.8"38&899+8";')&"*.7)+"+%87+.$5"
e')@" $')@" *'$*.$%&.&'$@" @)&" 78" ;&'()*%+'$" 9+'>+*%+'$$.77." (." B8&&0&." .%" (."
38&899+8N"(.)E"F*&+L8+$@"I)+"'$%"(FL.7';;F")$."+(F."(."9+':&8;<+."*'/;7.E.N"9+.$"I)."
$'$" >'$(F." @)&" (.@" /8$+;)78%+'$@" @%M7+@%+I).@" ;8&%+*)7+0&./.$%" <8@8&(.)@.@5" 4$"
&.L8$*<.N" 7.@" (.)E" >'$%" )$" )@8:."/8@@+>" (." 7AF$'$*+8%+'$" =" 78" ;&./+0&." ;.&@'$$."?"












;8@"8L.*" 78";.&@'$$."I)+"8"F*&+%" 7." 7+L&.5"6." 7A8)%.)&" >&8${8+@"$')@"8$87M@.&'$@" %&'+@"
%.E%.@"?"[0.5/%5.<%<"'$.0$.<&/5.Z$05.;&*$5"pC^^,qN"8%;&'&<.pGHCCq".%"80.A&T"/;0.pGHCTqN"87'&@"









(." 78" %F7FL+@+'$"?"8L8$%" %')%"F*&+L8+$yN" +7".E.&*." p')"8".E.&*Fq"F:87./.$%" 7."/F%+.&"(."
t')&$87+@%.N" *&+%+I)." *+$F/8%':&8;<+I). } N" .@@8M+@%.N" @*F$8&+@%.  N" &F87+@8%.)&  "v" @.@"
"""""""""""""""""""""""""""""""""""""""""""""""
o "P+" .$" D&8$*." *A.@%" )$." ;&8%+I)." 8@@.Y" &F;8$()." pL'+&" ;8&" .E./;7." 78" *'77.*%+'$" R"UA)$" .%" 7A8)%&."S"
/.$%+'$$F."=";7)@+.)&@"&.;&+@.@qN".$"#%87+."$')@"$."%&')L'$@";8@"(A8)%.)&@"I)+"&F87+@.$%".$"/m/."%./;@"
)$."&F*':$+%+'$"(."7.)&";&';&."L+."%')%".$"&8*'$%8$%"*.77."(A)$"8)%&.5.
y "-8@" @.)7./.$%" (." &'/8$@" ')" (." &F*+%@N" /8+@" 8)@@+" (A.@@8+@"?" .$" ;8&%+*)7+.&" 78" /'$':&8;<+." @)&" 7."












z)L&.@" '$%" F%F" &.;)97+F.@" =" ;7)@+.)&@" &.;&+@.@N" 8+$@+" I)." %&8()+%.@" (8$@" ;7)@+.)&@"
78$:).@5""78"(+>>F&.$*."(A4*<.$'Y"')"(."V+*<'$N".%".$"(F;+%"(A)$."*8&&+0&.";7)@"I)."
%&.$%.$8+&." +7" 8" F%F" 7'$:%./;@" ;7)@" *F709&." I)A8;;&F*+F" .%" $A8" &.{)" )$." LF&+%897."
8%%.$%+'$"*&+%+I)."x"()"/'+$@"(A)$";'+$%"(."L)."8*8(F/+I)."x"I)."(8$@"78"(.&$+0&."
(F*.$$+.5" 8L7=<0*5"%*0N" ;)97+F" .$" GHHHN" .@%" )$8$+/./.$%" *'$@+(F&FN" M" *'/;&+@" ;8&"









GHH,"v"89"=<0*5"%*0. R.f;;"'/0-.?"**D*0. . =&55%0*. +"*.K"*%"''0.r/("#N" GHCHqN" ="8".K&/5$"#,0. p|)+778)/."
K8&(.%".%"6'/+$+I)."B8&'$N"$/=0.5/*.f;;"'/0-.?"**D*0Q.x8".;&/5$"#,0xN"GHHJ"v"8".;&/5$"#,0.R.f;;"'/0-.
?"**D*0" v"('@@+.&"&F87+@F";8&"l7+L+.&"f8$:<.$%" v" 7.*%)&."(u+/8:.";8&" P';<+."K8&%<F7F/MN"GHCTq" .%" ="8".
?-"550.=0.'0%)0"p8".#-"550.=0.'0%)0.R.f;;"'/0-.?"**D*0" v";&F@.$%8%+'$N"$'%.@N"('@@+.&".%"*8<+.&";<'%'@";8&"
D8$$M"38+778$(+.&N" GHCXqN" 8+$@+" I)A)$" 7+L&."(A.$%&.%+.$" 8L.*"1$:+."68L+(" pf;;"'/0-.?"**D*0N" GHHJq" .%"
(.)E"L'7)/.@"*'77.*%+>@"(+&+:F@"&.@;.*%+L./.$%";8&"U8)&.$%"6./8$Y."pR"4//8$).7"B8&&0&.N"Y'.*&;"'.
*/550N" 29"/$*05. <%05. E/0. -". 5%0''0" .%" 8%;&'&<"SN" A&;"'. cweuwN" $~XN" t)+$" GHCTN"
<%%;?QQQ5@.;%.$%&+'$5*'/>&7+L&.a|Bl#ºGJXJTCHH]XTXXHq" .%" ;8&" 2.+:N" 2'/.@%8+$:" .%" P*<8>>$.&"
pf;;"'/0-.?"**D*0Q.-0.+&%'$.=0.</0.=0. -9"=<0*5"%*0N"GHC[q5"U." %&0@"&F*.$%"')L&8:."(+&+:F";8&"6./8$Y.".%"
6'/+$+I)."2898%F"p1"%*0.0!!*"#$%&'.=/.*40-N"GHC]q"@+:$87."78"*'$@F*&8%+'$"8*8(F/+I)."(."B8&&0&.5"4$>+$N"












!c "b$" 7+L&." F%&'+%./.$%" 7+F" =" 8L7=<0*5"%*0N" *'//." 7A8" (F*78&F" B8&&0&." (8$@" )$." +$%.&L+.Q"?" R"Zu8+" 78"
*'$L+*%+'$"I)."*."7+L&."/.%">+$"=")$"*M*7.5"V8">8@*+$8%+'$";')&"78">'7+.N"78";.&%."(."7u+(.$%+%FN"7."/.$@'$:.N"
*u.@%">+$+5"89"=<0*5"%*0".@%"="78">'+@")$.".@;0*."(.";&F`".%"(.";'@%`@*&+;%)/"="8".#-"550.=0.'0%)05"-')&"/'+N"*."
@'$%" (.@" 7+L&.@" t)/.8)E5" Uu)$" .E;7'+%." 7u+/8:+$8%+'$" 7+%%F&8+&.N" 7u8)%&." 7u.E8*%+%)(." ()" ('*)/.$%"S"











%&8L.&@.&N"/8$+;)7.&" .%" &.$L.&@.&" %8$%" (.@" >8+%@" (+L.&@" ;)97+*@" I)." (.@" FLF$./.$%@"
;&+LF@5"1L8$%"(."$')@" *'$*.$%&.&" @)&" 7.@" %&8L8)E" @;F*+>+I)./.$%"9+':&8;<+I).@"')"
9+'>+*%+'$$.7@N"+7".@%"$F*.@@8+&."(."&./8&I).&"78";78*."I)."7."&F*+%"(."L+."x"I)A+7"@A8:+@@."




@)**.@@+L.@" p=" ;8&%+&" (." 8L7=<0*5"%*0" .%" M" *'/;&+@" 7.@" &FF(+%+'$@" .$" D'7+'" (.@" ')L&8:.@" ;&F*F(.$%@q"
/8$I)."*.%%."+$(+*8%+'$5"
!y"U."$'/"(."B8&&0&.".@%";&F@.$%"p;')&"8L7=<0*5"%*0q.(8$@"8".-%$$4*"$/*0.!*"'F"%50."/.+*450'$.(."f.&*+.&".%"

















;.&()"S" p64-4*";"N"/8&@" GHHCN" .%" ;)+@" G-. 05$. "<"'$")0/q. =L"<&%*. &. "--0*N" GHC[q5" R"B.%" 8&%+*7.N" ;8&)" (8$@"
64-4*";"N"8**'/;8:$8+%")$"&.;'&%8:."(."XG"/+$)%.@"I)."tA8+"&F87+@F";')&"7."/8:8Y+$."%F7FL+@F"R"4$L'MF"








()" &F*+%" (." L+." ;')&" 89'&(.&N" (." /8$+0&." '97+I)." .%" %&8$@L.&@87.N" 78" *<&'$+I)." .%"
7Ai+@%'+&." *'$%./;'&8+$.5" 6A)$" ;'+$%" (." L)." (.@"/'(87+%F@" $8&&8%+L.@N" 8L7=<0*5"%*0.
pGHHHq" @." *'$>+:)&." *'//.N" .$%&." 8)%&.@N" )$." %&8$*<." (." L+." (A)$" <'//." &F.7N" 7."
>8/.)E" Z.8$`B78)(." 2'/8$(N" Y'. *&;"'. */550. pGHHJq" *'//." )$." (')97." .$I)m%."
9+':&8;<+I)." p@)&" 7." :&8$(`;0&."/8%.&$.7" (." 7A8)%.)&" .%" @)&" )$" 8)%&." <'//." &F.7N"
7A8$*+.$" ;&+@'$$+.&" (." :).&&." <'$:&'+@" 1$(&@" 3'/8q" .%"2L"/$*05. <%0. E/0. -". ;%0''0.
pGHH^q"*'//."78"(.@*&+;%+'$"(."7A+/;8*%"I)."(.@"FL0$./.$%@"%&8:+I).@N"'&(+$8+&.@"')"
<'&@" ()" *'//)$N" '$%" .)" @)&" 78" L+." (A<'//.@" .%" (." >.//.@" &F.7@5" B.@" %&'+@" %.E%.@"
*'$@%+%).$%"('$*"78"98@.N".$"/8%+0&."(."*<'+E">'&/.7@".%"(A8;;&'*<."F;+@%F/'7':+I)."
(."78"&F87+%FN";')&"7A.$%&.;&+@."9+'>+*%+'$$.77."(.@"8$$F.@"GHCH"p8$%+*+;F.N"*'//."$')@"
7." L.&&'$@N" ;8&" 78" 9+':&8;<+." (." 6+*O" ;8&)." .$" C^^,q5" #7" .@%" +$()9+%897." I)." @+"
7A7=<0*5"%*0.&.;&F@.$%.")$"*<8$:./.$%"(.";8&8(+:/."@+" +/;'&%8$%" p;')&"@'$"8)%.)&"
/8+@";7)@":F$F&87./.$%";')&"78"*'$*.;%+'$"(."78"$'$`>+*%+'$"7+%%F&8+&.q"*A.@%"="*8)@."(."
7A)@8:." (." 78" ;&./+0&." ;.&@'$$." 8)%'9+':&8;<+I)." (." B8&&0&.N" I)+" .$%&8w$."
*'&&F78%+L./.$%")$." +$%.$%+'$"/F%8`9+':&8;<+I)." *'$@%8$%.5"4$" +/;'@8$%" @8";&';&."
L+."(8$@"@.@"7+L&.@N"B8&&0&."8"*'/;7+I)F"7."(+@;'@+%+>"$8&&8%+>"(."@.@"&'/8$@5"-8@@8$%"
()"&'/8$"8)"&F*+%N"+7".$%&./m7."<89+7./.$%"(."(+>>F&.$%@"$'M8)E"$8&&8%+>@N"&8*'$%."(.@"
<+@%'+&.@"L&8+.@".%" @."*'$>.@@.N" @u+(.$%+>+."8)E"8)%&.@";.&@'$$8:.@N" 7+%" @8";&';&."L+."="
%&8L.&@" 7.@" 8)%&.@" .%" L+*." L.&@85"B.%%." +$:F&.$*." ()" R"t."S" .@%" .$*'&." ;7)@" >&8;;8$%."
7'&@I)."7.@"<+@%'+&.@".%"7.@"L+.@"&8*'$%F.@"$."@'$%";8@"*.77.@"(."7u8)%.)&5"BA.@%";')&I)'+N"





;&F/F(+%8%+'$N" (8$@" )$." >+(F7+%F" %d%'$$8$%." 8)E" ./98&(F.@" (." 78" L+." .%" 8)E" @'77+*+%8%+'$@" (."
7A+$*'$@*+.$%5"S"pGHC["?"CJG`CJ,q5"
oy!"




K+.$" I)." 7.)&" ;'+(@" L8&+." (A)$" %.E%." =" 7A8)%&.N" =" ;8&%+&" ()" &F*+%" @)&" 7A8>>8+&."
2'/8$(".%"(8$@"%')@"7.@"&F*+%@"@)**.@@+>@N"*<.Y"B8&&0&."7AF7F/.$%"9+':&8;<+I).".%"*.7)+"
8)%'9+':&8;<+I).c! "@A.$*<.Lm%&.$%" (." /8$+0&." (." ;7)@" .$" ;7)@" ;&'97F/8%+I).5" 4$"
;&F@.$%8$%"G-.05$."<"'$")0/q.=L"<&%*.&."--0*.pGHC[qN"7."&.*).+7"(A8&%+*7.@".%"(."&F*+%@"F*&+%@"
.%";)97+F@".$%&."C^^H".%"GHCXN"B8&&0&."8>>+&/."I)."R"7."%')%";.)%"@."7+&."8)@@+"*'//.")$."
@'&%."(A8)%':&8;<+."S"?" .%" *.";8&*."I)." *.@" %.E%.@N"(."(+>>F&.$%."$8%)&.N" 89'&(.$%" 7.@"
%<0/.@".%"7.@"'9@.@@+'$@";&F@.$%@"(8$@"@8";&'()*%+'$";&+/8+&.5"
l$";.)%"(+&."I)." 7.@" 8E.@" @)&" 7.@I).7@" @."98@." 78";'F%+I)."(."B8&&0&." @'$%" 8)"
$'/9&."%&'+@"?"78";&'()*%+'$"(."R"L+.@"&'/8$.@I).@"Scc"p%')t')&@".$"%.$@+'$"8L.*"7.)&"
*'$%&.;8&%+.@" &F>F&.$%+.7@qN" 78" ;&'t.*%+'$" +(.$%+%8+&." I)." 7A8)%.)&" .$%&.;&.$(" @)&" *.@"
"""""""""""""""""""""""""""""""""""""""""""""""
c"U.";8&8%.E%."(.@"7+L&.@"(."B8&&0&."p=";8&%+&"(."8L7=<0*5"%*0q".@%"%')t')&@"@+:$+>+*8%+>N"*8&"8)"7+.)"(."*+%.&"
7.@" ;8@@8:.@" 7.@" ;7)@" @)::.@%+>@" ()" %.E%.N" ')" (." >8+&." (.@" *'$@+(F&8%+'$@" :F$F&87.@N" +7" .$" &F@)/." (."







































F*&+L8+$" I)+" @." ;.$*<." @)&" (.@" ;.&@'$$.@" .%" (.@" >8+%@" &F.7@" *'$@+@%." =" &.*'$$8w%&."
"""""""""""""""""""""""""""""""""""""""""""""""
co""*.";&';'@N"L'+&".$";8&%+*)7+.&"7A8&%+*7."(."U')+@."U')&(')"pR"Uu8)%.)&".%"@'$"(')97."?"[0.5/%5.<%<"'$.0$.


































BA.@%" @)&" *.%%."98@." I)."B8&&0&." >8+%" @'$" *<'+E" F$'$*+8%+>"?" )$." >'+@" &.t.%F." 7u+77)@+'$"
(u)$."'9t.*%+L+%F"+/;'@@+97.N"7A8(';%+'$"(."@'$";&';&."R"t."S";')&"$8&&.&")$."<+@%'+&."
I)+"8"(."$'/9&.)E"&.9'$(+@@./.$%@"(8$@"7."/'$(."&F.7"&.;&F@.$%.";')&"7AF*&+L8+$"78"
@.)7." @'7)%+'$" ;'@@+97.c 5" " ;8&%+&" (." @.@" (F*78&8%+'$@" (." ;'F%+I).N" $')@" ;')L'$@"
LF&+>+.&" *'$*&0%./.$%" 7.@" ;&8%+I).@" %.E%).77.@" <M9&+(.@" I)."B8&&0&." )%+7+@."(8$@" @.@"
&F*+%@5" P'$" ';F&8%+'$" ;.)%" m%&." *'$@+(F&F.N" (." /8$+0&." (+8*<&'$+I).N" *'//." )$"
.E./;7."(."7uF/.&:.$*."(u)$";&'970/."$8&&8%+>".%"*'/;'@+%+'$$.7"('$%"7."%.E%."&.$("
*'/;%."?"*'//.$%">8)%`+7"%&8+%.&"(.@".E+@%.$*.@"&F.77./.$%"LF*).@N"(.@"8*%+'$@"L&8+/.$%"















;8&%+%+'$c"+$%.&$."=" 78";&'()*%+'$"(."B8&&0&.5"P+"8L7=<0*5"%*0. &.;&F@.$%." 7." %')&$8$%"
/8t.)&"p7.";8@@8:."()"&'/8$"8)"&F*+%"<M9&+(.qN"[0.5/%5.<%<"'$.0$.<&/5.Z$05.;&*$5I.3,%-%+.`I.
2%#_.abcdeabdcN";)97+F".$"C^^,N"&.;&F@.$%."7."(F*7.$*<./.$%"()";'%.$%+.7"9+':&8;<+I)."
(." B8&&0&.5" 4$" .>>.%N" +7" .@%" ;'@@+97." (." L'+&" (8$@" *.%%." 9+':&8;<+." &'/8$.@I)." )$."




+(F.@" .%" (.@"/'%+>@" *'//)$@N" 8+$@+" I)." (." $'/9&.)E" &.$L'+@" %.E%).7@" ;&F*+@o5" 4$"
;8&%+*)7+.&N" 78" 9+':&8;<+." (." 6+*ON" ;8@@F." ;&.@I)." +$8;.&{)." =" @8" ;)97+*8%+'$" .%"
&.(F*')L.&%."+7"M"8";.)"(A8$$F.@N"8"F%F"F*&+%."(8$@"7."/m/."%./;@"I)."78"*&+@."&.7+:+.)@."






@FI).$*."(8$@" 7Az)L&."(A4//8$).7"B8&&0&.N".$" %&8L8+778$%"=" 78"*<8&$+0&.".$%&." 78"L+."'&(+$8+&.".%" 7."
&'/8$.@I).N".$%&."78"98$87+%F"8@@)/F.".%"7AFL0$./.$%".E%&8'&(+$8+&."S"p6./8$Y."GHCT"?"CGq5"






oc"R"P)&"@'$"*'$@.+7N" +7" @."/+%"=" 7+&." 7.@"F;w%&.@"(."@8+$%"-8)7N".$";8&%+*)7+.&" 7.@";8@@8:.@"*'$*.&$8$%" 78"
*<8&+%FN"'s"+7"&.*'$$)%"*."I)A+7"8;;.78+%" t)@I)A87'&@"7A./;8%<+.".%"%.$8+%N"*'//."7A8;%&.N";')&"78";7)@"
<8)%."(.@"L.&%)@5"#7"@."L'M8+%"9+.$N"%')%"*'/;%.">8+%N".$"F;')E"(A)$.":&8$(."/878(.N"78"@'+:$8$%"8L.*")$"
8(/+&897." (FL')./.$%N" 7)+" @8*&+>+8$%" 78" L+." 9&+778$%." .%" 7.@" >78%%.)@.@" 8/')&@" I)+N" @8$@" $)7" (')%.N"

















F(+%+'$" *." 7+L&." .@%" ;&F@.$%F" ')L.&%./.$%" *'//." )$." 9+':&8;<+.N" 7." @')@`%+%&."
+$(+I)8$%"7.@"('$$F.@"(."98@."()";.&@'$$8:."('$%"+7".@%"I).@%+'$".%"78"I)8%&+0/."(."
*')L.&%)&."@+:$878$%"7.@"I).@%+'$@"&.7.L8$%"(."7A+(.$%+%F"(."6+*Oo}5"B.;.$(8$%N"(8$@"7.@"
F(+%+'$@" @)**.@@+L.@" 7." @')@`%+%&." L8" (A89'&(" (+@;8&8w%&." (8$@" 7." >&'$%+@;+*." pP.)+7N"
C^^[qN" .%" .$@)+%." 8)@@+" (8$@" 78" *')L.&%)&."pP.)+7N" GHCXq"?" (." *.%%." /8$+0&." 7." 7+L&.N"

























@F&+.)E5"e')@" 877'$@" L'+&" *'//.$%" [0. 5/%5. <%<"'$. 0$. <&/5. Z$05.;&*$5" F%8+%"(." I).7I)."
/8$+0&.";&m%"=">8*+7+%.&"*."*<8$:./.$%"(."7A<'&+Y'$"(A8%%.$%.5"
[0. 5/%5. <%<"'$. 0$. <&/5. Z$05. ;&*$5. ('+%" m%&." 7)" (A89'&(" *'//." )$." 9+':&8;<+."
&'/8$.@I)."*8&"@)&")$."@%&)*%)&."9+':&8;<+I)."*8$'$+I)."p7."&F*+%"*'//.$*.";8&"78"
$8+@@8$*.".%" 78" >'&/8%+'$"()";&'%8:'$+@%.".%" @." %.&/+$.";8&"@8"/'&%q".77."+$@0&."(.@"
/'(87+%F@"$8&&8%+L.@";&';&."@)"&'/8$5"6.";7)@N"7."&F*+%"&.78%."7.@"FLF$./.$%@"(."78"L+."
&'*8/9'7.@I)."(."-<+7+;"6+*O"p7.@"(+>>F&.$%.@">.//.@".)".%"7.@"*<8$:./.$%@"(."L+77."





&F*+%" @%&+*%./.$%"&F>F&.$%+.7"(A89'&(" +$*7)8$%"7.@"*+%8%+'$@".E;7+*+%.@"(8$@"7." %.E%.o".%"
"""""""""""""""""""""""""""""""""""""""""""""""






















+7" *<.&*<8+%" =" @8+@+&" *.7)+" (." @.@" L+@+'$@"S" p;5" G[H`G[Cq5" U." $8&&8%.)&" '@*+77." .$%&." @8"
>'$*%+'$"(."9+':&8;<."&F>F&.$%+.7"p.%"('$*"+(.$%+>+897."$.)%&87./.$%"8L.*"7A8)%.)&yyq"I)+"
'&:8$+@."7."&F*+%y}".%")$."8%%+%)(."(."&'/8$*+.&y5"6."/8$+0&."+$%F&.@@8$%.N"7AF$'$*+8%+'$"
















;7)@N" +7" >8)%" 7A.$%.$(&." 7+%%F&87./.$%5"B.%%."%d*<." 7A89@'&98";.$(8$%" 7.@"<)+%"8$$F.@"I)+" 7)+" &.@%8+.$%"="
L+L&."SN";5"G]^5"
y"-8&".E./;7." 7'&@I)A+7"8>>+&/.")$."*<'@."I).";.&@'$$."$.";.)%"@8L'+&N"R"@8"/0&."$."@)%" t8/8+@"I)u+7"
























$." ('$$."I)." (.@" *'$@.+7@" (." 9'$" @.$@N" 8@@.Y" :F$F&8)E" ;')&" *'$L.$+&" .$" %')%."'**8@+'$"?" ;8%+.$*.N"
/'(F&8%+'$N";.&@FLF&8$*."x".%N"(8$@")$."*.&%8+$."/.@)&.N"*A.@%"L&8+5"BA.@%"L&8+"I)."$'&/87./.$%"t."$A8+"
;8@"9.@'+$"(."7)+";')&";.$@.&"I)A)$"&'/8$".E+:.")$"*8(&.";&F*+@"v"/8+@";8&*."I)A+7"/."7A8"(+%N".%";8&*."
I)." t."/." ;'@8+@" ;&F*+@F/.$%" 7." ;&'970/.N" t." L'+@"/+.)E" %')%" =" *');" 7A+/;'&%8$*." (." *." *8(&.5" Z."
*'/;&.$(@";8&".E./;7."I)."78";&./+0&."*<'@."=">8+&.N"*A.@%"(."%&8*.&"(.@">&'$%+0&.@"SN";5"]C5"
y"R"B.";')&&8+%"m%&.")$"%.@%"="7A)@8:."()"7.*%.)&"(."*."7+L&.N";')&"@A8@@)&.&"I)A+7"8"9+.$"@)+L+"SN";5"CX]5""
*.";&';'@N"L'+&" 7A8&%+*7."(."4@%.77."V')%'$`2'L+&8" pR"D+:)&.@"(." 7.*%.)&@".%";&':&8//.@"(." 7.*%)&."SN"
(8$@" 6./8$Y." GHCTN" ;5" X^`JHqN" I)+" F%)(+." 78" (+/.$@+'$" ;.&>'&/8%+L." (.@" %.E%.@" (." B8&&0&."?" R"U8"
&.;&F@.$%8%+'$"(."7.*%.)&@";.&/.%"(.">8+&."()"%.E%.")$".@;8*.".E;F&+/.$%87"(."&F>7.E+'$"@)&"7.@".>>.%@".%"








&F*+%8$%";8&"*z)&" 7.@" 7.%%&.@"()"%897.8)";.&/.%%8$%"(."/.@)&.&"/8"L)."?";)+@I)." t.";')L8+@"%')%" 7+&.N"
;78+(8+@`t.N"/m/." 7.@";.%+%@" *8&8*%0&.@"()"98@N";8@"I).@%+'$"(."/."*'77.&"(.@" 7)$.%%.@" p{8"$."/8&*<8"
;8@q"SN" ;5" C^"v" R""/+`*<./+$" ()" >8$%8@%+I)." %&8(+%+'$$.7" .%" (." 78" @*+.$*.`>+*%+'$N" *.%%." F*'7." .@%"/87"
*'$$).".$"D&8$*."x"t."7A8+"LF&+>+F"I)8$("tA8+";)97+F")$"&'/8$N"U8"V')@%8*<.N"I)+"F%8+%";&.@I).")$";8@%+*<."
(."V8%<.@'$N"('$%"8)*)$"*&+%+I)."$A8"FL'I)F"7."$'/N"87'&@"I)."*.7)+"(."j8>O8"&.L.$8+%"(8$@"78";7);8&%"























}c "_)+" .@%" 7AF7F/.$%" I)+" *8)@." 78" >8@*+$8%+'$" (." B8&&0&."?" R"B<.Y" -<+7+;" j5" 6+*O" *u.@%" 7u+$%.&&':8%+'$"
*'$@%8$%.".%"L.&%+:+$.)@."@)&"7."&F.7"I)+"/."&.%+.$%5"µ8"8"L&8+/.$%"F%F"78"I).@%+'$"(."@8"L+.5"B."I)+".@%"
>8@*+$8$%"*<.Y"6+*ON"*u.@%"="I).7";'+$%"*.%%."I).@%+'$";<+7'@';<+I)."8"F%F")$".$t.)"L+%87N"@u.@%"+$*8&$F.".%"




}o "R" B." I)." %')@" 7.@" m%&.@" &8+@'$$897.@N" ;8&`(.7=" 7.)&@" (+>>F&.$*.@" (." ;.&*.;%+'$" .%" (." t):./.$%N"
@A8**'&(.$%"="*'$@+(F&.&"*'//."78"&F87+%F"$A.@%"I)A)$."+77)@+'$N")$"@+/)78*&."')&(+"@'+%";8&")$."/+$'&+%F"
;')&" 89)@.&" 78"/8t'&+%FN"@'+%";8&")$.";)+@@8$*." .E%F&+.)&.";')&" 89)@.&" %')%" 7."/'$(.5"B."I)."$')@"
8;;.7'$@"78"&F87+%F"$A.@%";8@"78"&F87+%F"SN";5"^X"v"R"f'+&"78"&F87+%F")7%+/.N"*."I)."@8+$%"-8)7"8@@)&."I)A'$"L'+%"
I)8$("'$".@%"/'&%N"@8$@";')L'+&"m%&."@&"I)A'$"$A.@%";8@"7."t').%"(A)$."+77)@+'$"SN";5"C]X5"











@+(F&8$%" 8)@@+5" b$" %8@" (." :.$@" ;&F%.$(.$%" @." &8;;.7.&" (.@" L+.@" 8$%F&+.)&.@"v" t."








;8@" *'$*7)&.N" =" @." *'$%&.(+&.N" ="$." 7+L&.&"I)."(.@"LF&+%F@" 8L8$%`(.&$+0&.@5"S" p;5" ,XGq5"
B8&&0&.";&.$("('$*"7."*'$*.;%"(."LF&+%F"8L8$%`(.&$+0&."x"I)A+7"%+&."FL+(.//.$%"(A)$"
7+L&."(."6+*O}"x";')&"(F;.+$(&.")$"<'//."%'&%)&F"(8$@"7A+/;'@@+9+7+%F"(."@8L'+&"@+"@.@"
L+@+'$@N" @.@" 8>>+&/8%+'$@" F%8+.$%"L&8+.@"')" 7AF$+0/." +77)@+'$5"V8+@"(."I).77."/8$+0&."




























8%%&+9)." ('$*" =" 6+*O" )$" FLF$./.$%" ('$%" 7." ;&'%8:'$+@%." F%8+%" 28:7." |)//N" )$"
;.&@'$$8:."(."6+*O5"B.%%."/F%<'(."9+':&8;<+I)."%&0@"9+Y8&&."x")%+7+@.&"7.@"+$%&+:).@"
(.@"z)L&.@"(A)$"F*&+L8+$"*'//."@')&*.";')&"F*&+&."@'$"&F*+%"(."L+."x".@%"(A8+77.)&@"
@)::F&F.";8&"B8&&0&." 7)+`/m/.N"(A89'&("(8$@" 7." %.E%."p;5",TGq}".%";)+@"(8$@" 78"$'%."
>+$87." p;5" ,X]q  5" 68$@" )$." +$%.&L+.Q" (8%8$%" (." GHC,N" 7AF*&+L8+$" .@%" ;7)@" .E;7+*+%.N"












9+':&8;<+.@N" +%"/)@%"9."9+Y8&&.5"K)%" +%A@"8"9''O"#A/">'$("'>5" #%@" >8)7%"/8M"9."%<8%"



















.%" =" 7A+$L.$%+'$5" V87:&F" I).7I).@" (F*78&8%+'$@" ;&)(.$%.@" ')" 8/9+:)¤@" I)8$%" 8)E"
7+9.&%F@"I)A+7"*&'+%"$.";8@";')L'+&"@.";.&/.%%&.oN"7."$8&&8%.)&"(."[0.5/%5.<%<"'$.0$.<&/5.
Z$05.;&*$5.@."*'/;'&%."@')L.$%"/'+$@"*'//.")$"9+':&8;<."I)."*'//.")$"&'/8$*+.&5"




2F*8;+%)7'$@"?" [0. 5/%5. <%<"'$. 0$. <&/5. Z$05. ;&*$5. &.@%." /'+$@" )$." 9+'>+*%+'$"
*'$%./;'&8+$."I)A)$."9+':&8;<+."&'/8$.@I)."/'(.&$.5"477."*'/9+$.")$."+$%.$%+'$"
%&8(+%+'$$.77./.$%"9+':&8;<+I)."p*'//."*.77."(."(+@*)%.&".%"*'&&+:.&"*.&%8+$@"*7+*<F@"
@)&" 7." 9+':&8;<+FqN" =" )$." (F/8&*<." ')L.&%./.$%" &'/8$.@I).N" %')%" .$" @." >8+@8$%"
F:87./.$%")$" 7+L&."(."*&+%+I)."7+%%F&8+&.5"3')%.>'+@N" *'//."$')@" 7A8L'$@"L)"*." %.E%."














(.@" (.)E" @./8+$.@" ('$%" ;&.$(&8" @'+$" *." @.)7" ;8&8:&8;<.5"B.@" (.)E" @./8+$.@" @'$%" )$" %&')" (8$@" 78"
9+':&8;<+."(."/'$"<F&'@N".%"t."$."*&'+@";8@"I)A'$";)+@@."m%&."&'/8$*+.&"@8$@"&mL.&"(.">8+&."@'$"$+("(8$@"















;'7+%+I)." @'L+F%+I)." p(A'&+:+$." )O&8+$+.$$.q" .%" ;)+@" &)@@." \(')8&("f.$+8/+$'L+%*<"
P8L.$O'"pC^T,qN"(+%"U+/'$'LN"="/+`*<./+$".$%&."7."&'/8$".%"7A.@@8+5"B."%.E%."$8+%"(A)$."
&.$*'$%&.".$%&."U+/'$'L"(."B8&&0&.N"8)"*')&@"(."78I).77."*."(.&$+.&"8".)"7A'**8@+'$"
(A+$%.&L+.Q.&" .%" (A'9@.&L.&" @'$" 9+':&8;<+F5" U." &F@)7%8%" *'$@+@%." (A89'&(" .$" )$"
&.;'&%8:." ;')&" )$." &.L). y N" .%" .$@)+%." (8$@" 7." 7+L&." ;8&)" *<.Y" -5l5U5" U8" L+."
.E%&8'&(+$8+&./.$%" &'/8$.@I)." (A4()8&(" U+/'$'L" .@%" &8*'$%F." ;8&" B8&&0&." (8$@"
7A'&(&."*<&'$'7':+I)."?"7.@"$.)>";8&%+.@"I)+"*'/;'@.$%"*."%.E%."&.;&F@.$%.$%"*<8*)$."
)$"/'/.$%";&F*+@N"<+@%'&+I)./.$%".%":F':&8;<+I)./.$%"(F%.&/+$FN"(."7A.E+@%.$*."(."
U+/'$'L5" b$" ;&'7':)." p(8%F" GHH[`GHHJq" .%" )$" F;+7':)." p(8%F" GHH^q" @." (F&')78$%" ="
"""""""""""""""""""""""""""""""""""""""""""""""
y"R"U."(.&$+.&"(.@";'@@F(F@"S" pCCGN" t8$L+.&"GHH]N".$@)+%."(8$@"B8&&0&."GHC["?"G]C`,H]q5"V8+@"8)@@+")$"
*')&%" ;'&%&8+%" ;')&" 80. 1%)"*&. pR"U+/'$'LN" 7u8:+%F" (.@" 7.%%&.@"SN" V+@" =" t')&" 7." G^HCGHH^" =" CC?GH?"
<%%;?QQQ57.>+:8&'5>&7+L&.@GHH^HCG^H,HHX`GHH^HCG^123D#|HHT,X`7+/'$'L`7`8:+%.`(.@`7.%%&.@`
5;<;q5"B8&&0&."8"&8*'$%F" 7."/'/.$%"'s" +7"8"(F*+(F"(AF*&+&." 7." 7+L&." pR"#" &././9.&"%<.".E8*%"/'/.$%" #"
(.*+(.("%'":'">&'/"&.;'&%+$:"%'"Q&+%+$:"8"9''O5"555"P'"%<.@."%&8t.*%'&+.@"'>"%<."7+%%7."9'M"+$"%<."1>&+*8$"
L+778:." Q<'" 9.*'/.@" %<." be" @.*&.%8&M`:.$.&87" '&" %<." 7+%%7." :+&7" >&'/" .8@%" 9)/>)*O" +$" 2)@@+8" Q<'"












C^T," .%" @." %.&/+$." ;8&" @8"/+@." .$" 7+9.&%F" ()" *8/;"(." %&8L8+7" (A4$:.7@" .$" GHH,N" .$"
















@)&" 78"2)@@+.N"/8+@" @)&"$'%&."<+@%'+&."=" %')@"(.;)+@" 78" >+$"(." 78"P.*'$(."|).&&."
/'$(+87.}"
"
#7" .@%" ('$*" ;'@@+97." $'%.&N" (A)$." ;8&%N" I)." 78" &F87+%F" <+@%'&+I)." ()" 9+':&8;<+F" .@%"
8)%<.$%+>+F." ;8&" 7." 9+':&8;<." pR"Z." 7." *'$$8+@"SqN" (." 7A8)%&.N" I)A)$." @)@;.$@+'$"
;&':&8//8%+I)."()"t):./.$%"pI)+"&.;&.$("*.77.">'&/)7F."@)&"6+*Oq"@)+%"78"7+@%."(."
%')%"*."I)."U+/'$'L"8"F%F";.$(8$%"@8"L+.5"BA.@%`=`(+&."I)."7."&F*+%"(."L+."x"8**'/;8:$F"
%')t')&@" ;8&" )$." &F>7.E+'$" /F%8`9+':&8;<+I)." x" @.&8" /.$F" =" ;8&%+&" (A)$." &.78%+'$"
;.&@'$$.77." I)+" 8L8+%" *'//.$*F" (8$@" 7.@" 8$$F.@" C^]H" p7'&@" ()" @Ft')&" ;8&+@+.$" (."
"""""""""""""""""""""""""""""""""""""""""""""""
}"Z."*+%."7AF(+%+'$"GHCC5"
"R"B." $')L.8)" &F*+%" .@%" 555" 78" ;')&@)+%.N" @)&" )$" 8)%&." ;78$N" (.@" I).@%+'$$./.$%@" I)+" %&8L8+778+.$%"











P.@" F7F/.$%@" @'$%")$" $+L.8)" (." 7+%%F&8&+%F" ;.)" F7.LFN" )$" %'$" (+@*)&@+>" .%" @')L.$%"
t')&$87+@%+I).N"8+$@+"I)A)$"@%M7.";.)"&.*<.&*<FN"/8+@";8@"98$875"1)"@.$@"@%&+*%N"&+.$"$A.@%"
+$L.$%F".%"78">+*%+'$N";7)@"I)."(8$@"7.@"/F*8$+@/.@"FL+(.$%@"(."$8&&8%+L+@8%+'$"I)."78"
/+@." .$" +$%&+:)." (A)$" &F*+%" ('+%" $F*.@@8+&./.$%" .$L+@8:.&N" @." &FL07." (8$@" 78"
@)9t.*%+L8%+'$" ()" &.:8&(" ()" 9+':&8;<+F" .%" (8$@" 7.@" $'/9&.)E" R"tu+/8:+$."S" I)." 7."
$8&&8%.)&  ")%+7+@." ;')&" *'/97.&" (.@" 78*)$.@" ')" ;')&" @')7+:$.&" (.@" @*0$.@"
;8&%+*)7+0&./.$%" @+:$+>+*8%+L.@5"4$*'&.")$." >'+@N"(."/8$+0&.";7)@" .E;7+*+%."/8+@"$'$"
/'+$@"8/9+:)¤";8&"&8;;'&%"8)"&F*+%"@)&"6+*ON")$.";8&%+."(.@"@')&*.@"9+':&8;<+I).@"(."
98@." ;&'L+.$$.$%" (.@" 7+L&.@" p&'/8$@N" t')&$8)E" .%" /F/'+&.@q" F*&+%@" ;8&" U+/'$'L"





















I)8@+" F;+I)." .@%" 8%%F$)F" ;8&" )$." >'&/8%+'$" %)&9)7.$%." .%" *&+/+$.77.N" ('$%" (.@"
*'/;'&%./.$%@" 89.&&8$%@" %.7@" I)A)$" L+'7" p;5" JCq" $." @'$%" ;8@" *8*<F@5" P.@" (+L.&@.@"
%&8$@>'&/8%+'$@" @'$%" &8*'$%F.@" =" %&8L.&@" 7." &F*+%" (+&.*%" (." I).7I).@" /'/.$%@"
(F*+@+>@"p;8&".E./;7."I)8$("+7"I)+%%."7A)@+$.".%"L8"%&8L8+77.&"(8$@")$."7+9&8+&.N"'s"I)8$("
+7";&.$(" 7."$'/"(."U+/'$'LqN"8+$@+"I).";8&"(.@"&F@)/F@"I)+" >'$%"8L8$*.&";7)@"L+%."
7A<+@%'+&.5"b$."8)%&."/F%<'(."9+':&8;<+I).")%+7+@F.";8&"B8&&0&."(8$@" *." 7+L&." x" .77."
8)@@+"<F&+%F."(."78"%&8(+%+'$c"x"*'$@+@%."="/.%%&.".$";8&87707."78"L+."(."U+/'$'L"8L.*"
*.77." (A8)%&.@" ;.&@'$$8:.@" <+@%'&+I)./.$%" .%" :F':&8;<+I)./.$%" *'$$.E.@N" .$"
;8&%+*)7+.&" 17.E8$(&." P'7t.$+%@M$. o N" Z'@.;<" K&'(@OMN" f78(+/+&" -')%+$.5" l&N" *.@"

















c "6.)E" *<8;+%&.@" p7." *+$I)+0/." (." 78" (.)E+0." ;8&%+." .%" 7." ;&./+.&" (." 78" <)+%+0/.q" *'//.$*.$%"












P+" '$" .E8/+$." @8" L+.N" '$" 8" 78" %&')978$%." +/;&.@@+'$" (Am%&." (.L8$%" )$" (')97."
(A\(')8&(5"#7".@%"$FN"(+E"8$@";7)@"%8&("I)."7)+N"(8$@"7."/m/.":.$&."(.">8/+77."?";0&."






$'$" (." /8$+0&." $'@%87:+I)." /8+@" *'//." )$." ;8&%+." +$(+@@'*+897." (." 7)+`/m/." .%"
@)&%')%" *'//." )$." *<'@." t)@%.5" U." (+@*')&@" (+&.*% y "I)." 7." $8&&8%.)&`8)%.)&" >8+%"
;&'$'$*.&"="-')%+$."@."7+."="7A.E.&:)."pR"B.7)+"I)+"L.)%"&.@%8)&.&"7."*'//)$+@/."$A8"
;8@"(."%m%.5"B.7)+"I)+"$."7."&.:&.%%.";8@"$A8";8@"(."*z)&"Sq".%"/'$%&."78"*'<F@+'$"(."
*.%%." 9+'>+*%+'$5" B.%%." 8%%+%)(." (A<+@%'&+.$" *'$@%+%)." )$." 8)%&." >8*.%%.}"I)." B8&&0&."




7.)&@";8&.$%@" .%"(." 7.)&@":&8$(@`;8&.$%@N" I)."*." ="I)'+" +7@" '$%"*&)N" *.";')&"I)'+" +7@" @."@'$%"98%%)@" .%"
@8*&+>+F@N" 7A8+&"/m/."I)A+7@" &.@;+&8+.$%N" %')%"*.78"F%8+%"(." 78"/.&(.5"U."*'//)$+@/."8" >8+%"(.@"*<'@.@"















<+@%'&+.$@"(.";&'>.@@+'$" .%" @')L.$%";8@"98$8)EqN" @)&" 7." &8;;'&%"(.@"2)@@.@" 8L.*" 78"
P<'8<" p;5" ]]qN" @)&" 7." >'$*%+'$$./.$%" (.@" "++"*"$#,%_. p;5" ]^q" ')" @)&" 7." ;&'*0@" (."
(F@%87+$+@8%+'$" p;5" ^CqN" @)&" 78" ;F&.@%&'nO8" p;5" GT,q" .%" @)&" 7." ;8@@8:." =" 7AF*'$'/+."(."
/8&*<F" p;5" ,,Tq"?" 9&.>N" @)&" %')%" *." I)+" 8" 8/.$F" (.@" t.)$.@" I)+" $A'$%" t8/8+@" LF*)" 78"





;8&" )$." @%&8%F:+." $8&&8%+L." ;&F*+@.N"I)+" *'$@+@%." =" @);.&;'@.&" *'$%+$).77./.$%" 78"
9+':&8;<+."(." 7A8)%.)&`$8&&8%.)&" 8L.*" *.77."()" ;.&@'$$8:."(F*&+%5" B8&&0&." +$*7)." @8"
;.&@'$$."(8$@"7A<+@%'+&.";8@"@.)7./.$%"@')@"78">'&/."(."*'//.$%8+&.@"')"(."&F>7.E+'$@"
/8+@" F:87./.$%"(A.E;F&+.$*.@"LF*).@5"U8";&F@.$*."()"$8&&8%.)&`8)%.)&" .@%" 8>>+&/F."



















@*0$.@" pR"U8" @*0$." @)+L8$%." @." (F&')7." *+$I" 8$@" ;7)@" %8&(N" (8$@" 78" *<8/9&." I)A<89+%." 78" >8/+77."





(." @'$"/8$%.8)"(F;8@@8+%" )$." 98&9+*<.5"b$." >.//."I)+N" =" *%F"(."/'+N" 7A8L8+%"






+(.$%+>+.&" *'//." 7A8)%.)&" B8&&0&.N" .$" &8;;.78$%" 7." /'/.$%" 's" +7" 8L8+%" *'$$)"
U+/'$'L5"3')%"*."I)A+7"L8"(+&."@)&"@'$"9+':&8;<+FN"8)%&./.$%"I).";8&"@.@"7+L&.@N" +7"
7A'9%+.$%";8&"@8"L'+EN"')"()"/'+$@"+7">8+%"*&'+&."I)A+7".$".@%"8+$@+5"P)&"*.@"@')&*.@"@."98@."
78" *'$$8+@@8$*." 9+':&8;<+I)." .%" ;8&" *'$@FI).$%" 7u';+$+'$" @)9t.*%+L." I)." 7u8)%.)&`
$8&&8%.)&" @." >8+%" ()" ;.&@'$$8:." I)u+7" ('+%" &8*'$%.&5" U." $8&&8%.)&" 8(';%." ('$*" )$."
;.&@;.*%+L."/)7%+;7."p78"@+.$$.N"*.77."()"9+':&8;<."/m/.".%"*.77."(A8)%&.@";.&@'$$.@qN"
/8+@"+7"$."@."7+/+%.";8@"="('$$.&"@'$"8L+@"@)&"78"LF&8*+%F"(."I)."&8*'$%."U+/'$'L!5"4$"
.>>.%N" *'//." (8$@" %')@" @.@" &F*+%@" p/8+@" +*+" *u.@%" .$*'&." ;7)@" @+:$+>+*8%+>N" F%8$%" )$."
9+':&8;<+.qN" B8&&0&." *'$@%&)+%" @)9&.;%+*./.$%" )$" ;8&877F7+@/." *'$%+$)" 8L.*" 7."
;&'%8:'$+@%.5"B.78"@.";&'()+%"(8$@"(."$'/9&.)@.@"@+%)8%+'$@"$8&&8%+L.@N".%"/m/."*.77.@"
I)+" 8;;8&8+@@.$%" :&8%)+%.@" @'$%" .$" &F87+%F" >'$*%+'$$.77.@" ;')&" &8*'$%.&" 7u8)%&.N" ;')&"
>8+&." .$%&.&" 7." 7.*%.)&" (8$@" )$" )$+L.&@" ('$%" ;.&@'$$." $." *'$$8w%" 78" LF&8*+%F5" B.%%."
+$%.&8*%+'$"*'$%+.$%")$"8)%&.";8&8('E."8;;8&.$%"?".$".>>.%"7."7+L&."@./97."*'$*&F%+@.&"78"
L'7'$%F"9+.$"&'/8$.@I)."(."U+/'$'L"(."@.">8+&."*'$$8w%&.".%"&.*'$$8w%&.N"*8&";7)@"I)."
(8$@" @8" L+." %.77." I)A.77." .@%" LF*)." .%" ;)+@" &8*'$%F." (8$@" @.@" F*&+%@" ;8&8`
























%&0@" 7'+$"(."/.@"98@.@N".%"*."*'$@%8%"L8)%";')&" 78";7);8&%"(."/.@"8/+@5"U+/'$'LN" 7)+N"8"F%F"L'M')".$"
bO&8+$." "S" p;5" ,[`,Jq5"v" R"-8&" *." %&8+%N" $'@" .$>8$*.@" @+" (+>>F&.$%.@" @." &.@@./97.$%" "p;5" XGq"v" t."
@')>>&8+@"(A)$." >'&%."/M';+."" ZA8+"(".$";'&%.&"(0@" 7Ad:."(."<)+%"8$@5"\(')8&("8)@@+N"/8+@" +7".$"8"
@')>>.&%";7)@"I)."/'"S"p;5"X,q"v"R""*.%%."F;'I).N"/8"/0&."8";)97+F"@'$";&./+.&"7+L&.N"U."V8&E+@/.".%"
7A1@+.5"555"B.78"@.";8@@8+%".$"C^[]N"tA8L8+@"(+E"8$@5"\(')8&(".%"1$$8N"I)8$%"=".)EN"L.$8+.$%"(."@A+$@%877.&"



















';;'@F@" (8$@" 7." *<8/;"*'$%./;'&8+$" (." 78" 9+':&8;<+." 7+%%F&8+&.N"8%;&'&<. .%"Y'0. (%&)*"+,%0. "/$&*%540.
pGHCHq"(."L.@"P8L+:$M"p87+8@"(."Z.8$`K.$'w%"-).*<q5"


































"R"\(')8&("@A+$@*&+%"=")$"*'$*')&@"(.";'F@+."I)+"8" 7+.)" 7."J"$'L./9&."C^XJN" t')&"(." 78" >m%."$8%+'$87."
@'L+F%+I).".%"t')&N"*'//."'$"L8"7."L'+&N"(F*+@+>"(8$@"@8"L+."SN";5"[^5"
!"R"BAF%8+%"*'//."@A+7"8L8+%"%')t')&@"7."/+*&'`*&8L8%.N"*'//."@A+7"t')8+%"%')t')&@"@'$";&';&."&7."(.L8$%"































%')%" =" >8+%" +&&F()*%+97." =" I).7I)." *8%F:'&+." ;&FF%897+.N" @)&%')%" @+" '**+(.$%87.N" @'$"
<+@%'+&.";.&@'$$.77.".@%"*8;897."(."/'$%&.&")$."7':+I)."@);&8`;.&@'$$.77.N"<+@%'&+I)."
.%";'7+%+I).N".%"*.78";&F*+@F/.$%"="*8)@."(."78"(F/8&*<.";'F%+I)."(."78"9+'>+*%+'$"I)+"
7A8" &8*'$%F."?" )$" R"F%&8$:." '9t.%" 9+':&8;<+I).N" =" 78" *&'+@F." ()" %F/'+:$8:.N" (." 78"












I).@%+'$$./.$%@" .%" =" FL87).&" 7A+/;8*%" I)." 78" &.7+:+'$" *<&F%+.$$." p')" /+.)E"





























*<&+@%+8$+@/." (." 7A8)%.)&5" U.@" %&'+@" ;8&%+.@" I)+" @)+L.$%" *'$*.&$.$%" ;')&" 78" ;7);8&%"
&.@;.*%+L./.$%"78"/+@@+'$"(AFL8$:F7+@8%+'$"(."-8)7"(8$@"7."/'$(.":&.*"p(."7A8$$F."XH"
=" XXqN" 78" &.$*'$%&." .%" 7.@" ;&'970/.@" .$%&." -8)7" .%" 7A\:7+@."(." ZF&)@87./" pX]`[HqN" I)+"
8/0$.$%"="@'$"8&&.@%8%+'$N".%"78";F&+'(."'s"U)*N"/F(.*+$".%".$@)+%."8)%.)&"8)@@+"(.@"
7#$05. =05. 7+$*05N" .@%" @);;'@F" 8L'+&" F*&+%" @'$" FL8$:+7." =" 2'/." p[H`^Hq5" 4$>+$N" (8$@"
7AF;+7':)." pR"2'/.N"^H"x"-8&+@N"GHCTq"S" 7A8)%.)&"&.;&.$("%')@" 7.@" >+7@";')&" %.$%.&")$."
*'$*7)@+'$" (." *.%%." .$%&.;&+@.5" U8" @%&)*%)&." (." *." &F*+%" $." @)+%" ;7)@" )$" '&(&."












p;5" C,q5" -')&" 7." *'/;&.$(&." +7" (F*+(." (A89'&(" (." >8+&." )$" &.;'&%8:." @)&" 7A)$." (.@"
$'/9&.)@.@" *&'+@+0&.@" &.7+:+.)@.@" I)+" @A'&:8$+@.$%" .$*'&." (." $'@" t')&@N" /8+@" +7" M"
&.$'$*." *8&" +7" 7)+" @./97." /8$I).&" (." &.@;.*%" =" *.@" :.$@"?" 8>+$" (." *'/;&.$(&." *."











)$" LF&+%897." (+87':)." .@%" [0. 5/%5. <%<"'$. 0$. <&/5. Z$05. ;&*$55" 6Ft=" (8$@" 7." ;&'7':)." 78"
;&F(+*8%+'$"(."P8+$%`-8)7".@%"(F*&+%."*'//.")$."<+@%'+&."(."@*+.$*.`>+*%+'$"I)A8)&8+%"
;)" +/8:+$.&" 6+*O" p;5" CGqN" *'//." 7A8$$'$*." (A)$." %&8$@>'&/8%+'$" (F*+@+L." I)+"
%&8$@>'&/.&8+%" 7.@" *&'M8$%@" .$" (.@" /)%8$%@" +$L+@+97.@5" 4$" .>>.%" @.7'$" B8&&0&." R"7.@"
(F9)%@" ()" *<&+@%+8$+@/." @'$%" )$" %M;+I)." $z)("(." 9+>)&*8%+'$" )*<&'$+I).5" 4%" @+" 7."
B<&+@%" $u8L8+%" ;8@" .E+@%F"a"SN" .%" @'$" 7+L&." ;.)%" m%&." 7)" 8)@@+" *'//." 78" %.$%8%+L." (."
&F;'$(&."="*.%%."I).@%+'$N"')"/+.)E"(AF%897+&"7.@"*'$(+%+'$@";&F*+@.@".%"*'$%+$:.$%.@"
I)+"'$%";.&/+@"78"$8+@@8$*.".%"7."(FL.7';;./.$%".E%&8'&(+$8+&."(A)$"%.7"*)7%.5"U8">+:)&."
(." -<+7+;" j5" 6+*ON" &.L+.$%" =" ;7)@+.)&@" &.;&+@.@" (8$@" 7." 7+L&.N" 8L.*" (.@" >'$*%+'$@"
(+>>F&.$%.@"?" B8&&0&." &8;;.77." 78" ;F&+'(." 's" +7" F*&+L8+%" @8" 9+':&8;<+.}"p.$" &.&8*'$%."











78$:)." +$*'$$).5" #7" .$"$'%8+%" *."I)A+7";')L8+%5"";8&%+&"(." @.@"$'%.@" +7" 8" >8+%"(.@" &.*<.&*<.@N" .%" +7" 7A8"
>+$87./.$%" +(.$%+>+F.5"6.L+$.Y"*."I)."*AF%8+%N"*.%%." 78$:)."a" Z."L')@" 7."('$$.".$"/+77."?"*AF%8+%" 7.":&.*"
O'+$FN" *.7)+" I)." ;8&78+%" -8)75q"SN" ;5" GH["v" R"B.%" <'//.N" -8)7" $A8" ;8@" 7." %./;@" (." 7." $'//.&" *8&" 7."









(A8)%&.@" ;.&@'$$.@"?" 8)" *'$%&8+&.N" (8$@" 80. A&T"/;0. +7" +$%.$@+>+." *." ;&';'@" %')%" .$"
(+L.&@+>+8$%" 7.@" *'/;8&8+@'$@5" l$" &.%&')L." (.@" ;.&@'$$8:.@" (.@" \L8$:+7.@N" /8+@"
@)&%')%"U)*N"7."L&8+";&'%8:'$+@%."()"7+L&."?"
ZA+/8:+$."78"$)+%"I)A8";8@@F."U)*"8;&0@"*.%%."*'$L.&@8%+'$5"UA+$@'/$+.N"7A.E87%8%+'$N"













-')&" &F)@@+&" ="(F*&+&." 7."/'/.$%"'s"U)*"(F*+(."(AF*&+&." @'$" FL8$:+7."B8&&0&.";.)%"
@.)7./.$%"&.*')&+&"="@8";&';&.".E;F&+.$*."(AF*&+L8+$N".%"(."*.%%."/8$+0&."(F;8@@.&"7.@"
@*&);)7.@"(."R";&'t.*%+'$@"S".%"(AR"8$8*<&'$+@/.@"S5"B'//."'$"7."L.&&8";8&"78"@)+%.N"
*.%" .E%&8+%"$A.@%";8@" 7." @.)7" .E./;7."(A)$." %.77." @%&8%F:+.5"-')&" 7A+$@%8$%" +7" @)>>+%"(."
$'%.&" *'//.$%N" =" 7A+$@%8&" (.@" &F*+%@" ;&F*F(.$%@N" /8+@" (." /8$+0&." .$*'&." ;7)@"
(F@+$L'7%.N"7."%'$"()"$8&&8%.)&`B8&&0&.".@%"')L.&%./.$%"+/8:+$8%+>!N"8L.*")$"@')*+"(."
L)7:8&+@8%+'$" .%" (A+//F(+8%.%FN" ;8&>'+@" >8)@@./.$%" $'$*<878$% !! 5" 4$" &.78%8$%" (.@"
FLF$./.$%@"(A+7"M"8";7)@+.)&@"@+0*7.@N"+7"@.";&F'**);."(A8*%)87+@.&N"%')%".$"&.@%8$%"(8$@"
"""""""""""""""""""""""""""""""""""""""""""""""






;5" ,]]"v" R"6A8**'&(" ;')&"/." ;&'t.%.&" .$"U)*N" =" *'$(+%+'$" (." @8L'+&"I)." t."/." ;&'t.%%."SN" ;5" TCJ"v" ZA8+"









B.%%." *'$@%8%8%+'$" $')@" 8/0$." =" *'$@+(F&.&" 7.@" /'(87+%F@" $8&&8%+L.@" .%"
(+@*)&@+L.@" =" 7Az)L&." (8$@" 80. A&T"/;05" U8" >'&/." (." 7A.$I)m%." .@%" 78" ;&'*F()&."
;&+L+7F:+F."(8$@"%')%"7."&F*+%N"/8+@".77."@."/8$+>.@%."(."(+L.&@.@"/8$+0&.@N".%"@)&%')%"
@A';;'@." =" (A8)%&.@" /'(.@" ()" (+@*')&@N" %.7@" I)." (A)$." ;8&%" 78" @;F*)78%+'$" ;8&8`
;<+7'@';<+I).".%"(."7A8)%&."7."&'/8$5"U."*.$%&."()"&F*+%".@%"*'$@%+%)F";8&"78"L+."(."U)*!cN"
.%" @+" 7." $8&&8%.)&" (F*+(." (." &.%&8*.&" @'$" .E+@%.$*." *A.@%" =" *8)@." (A)$." I).@%+'$"
(AF$'$*+8%+'$"?" 7'&@" ()" *<8;+%&." Wf#" (.@" 7#$05. =05. "+$*05N" 78" *<&'$+I)." t)@I).`7="
+/;.&@'$$.77." p*A.@%`=`(+&." =" 78" %&'+@+0/." ;.&@'$$.q" (.L+.$%" )$" &F*+%" &8*'$%F" ;8&"













B.%%." .$I)m%." (8$@" 7." e')L.8)" 3.@%8/.$%" .@%" ('$*" (." %M;." 9+':&8;<+I).N" /8+@"
;'@@0(.")$"(')97."L'7.%5"B'//."7.@"7#$05"*'/;'@.$%".$"I).7I)."@'&%."78"9+':&8;<+."
(."-8)7!oN"*."7+L&."L8"(.@@+$.&")$."9+':&8;<+."(."U)*N"=";8&%+&"%')%"(A89'&("(."@.@"7+L&.@"

















4$@)+%.N" +7" +/8:+$." .%" &8*'$%." 78" L+." (." U)*" $'$" (." /8$+0&." *'$%+$).N" /8+@" .$"
(+@@F/+$8$%" @.@"<M;'%<0@.@!yN" 8+$@+"I)." *.@" *'$L+*%+'$@!}N" %')%" 8)" 7'$:"()" %.E%.N" .%"
('$*"(F%')&$8$%"="78">'+@"78"@%&)*%)&."9+':&8;<+I)."pI)+";&FL'+%")$".$*<8w$./.$%"()"
/'+$@" 7':+I)./.$%" *'$@F*)%+>N" @+" $'$" @%&+*%./.$%" *<&'$'7':+I).q" .%" 78" @%&)*%)&."
&'/8$.@I)." pI)+" ;&FL'+%" I)." 7." >'*)@" &.@%." @)&" 7." ;&'%8:'$+@%." ;')&" 78" ;7);8&%" ()"
%./;@q5" UA.$I)m%." ;.)%" ;&.$(&." )$" F78$" $.%%./.$%" $8&&8%+>N" @+$'$" &'/8$.@I)." x"
7'&@I)A.77."(F*&+%"(.@"R"@*0$.@"S"(F*+@+L.@";')&"78">'&/8%+'$"p;5"C[Hq"(."U)*"')";')&"
7AF*&+%)&."(."7AFL8$:+7."p;5"TGTq"x"')N";7)@"@')L.$%N")$."877)&.".@@8M+@%+I).5"4$".>>.%N"7."
$8&&8%.)&" @." 7+L&." *'$@%8//.$%" =" (." 7'$:@" 9+78$@" @)&" 7A<+@%'+&.N" 78" *)7%)&.! "')" 78"
;'7+%+I).N" @)&%')%" (." >8{'$" *'/;8&F.5" UA<+@%'+&." ()" *<&+@%+8$+@/." .@%" 89'&(F." (."
/8$+0&."@8$@"(')%."(F@+$L'7%.N"/8+@";8@";')&"8)%8$%"/'+$@"@*&);)7.)@."?"7.@"@')&*.@"




















*<&F%+.$$." (A'9F(+.$*." t)+L." .%" 7.@" *<&F%+.$@" <.77F$+@F@N" *A.@%`=`(+&." 7." *'$>7+%" .$%&."
7A<F&+%8:."t)+>".%"7A+$$'L8%+'$";8)7+$+.$$.5"
2.;')@@F@";8&"7.@"Z)+>@"*'//.";8&"7.@"*<&F%+.$@N"7.@"t)(F'`*<&F%+.$@"@'$%"(.L.$)@"
<F&F%+I).@" (8$@" 78" /8+@'$" I)A+7@" 8L8+.$%" >'$(F.5" iF&F%+I).@" ;.)" :m$8$%@"?"
;.&@'$$."$."@A+$%F&.@@8+%";7)@"=".)EN";.&@'$$."$."@8L8+%";7)@"I)A+7@".E+@%8+.$%N"@.)7@"





;8@" %')&$F" =" 7A8L8$%8:." (.@" *<&F%+.$@"?" *A.@%" .)E" I)A'$" 8" 9&7F@" ;')&" L.$:.&"
7A+$*.$(+."(."2'/.N";8@"7.@"Z)+>@5"V8+@"I)8$("7.@"Z)+>@N"8;&0@"7AF*&8@./.$%"(."7.)&"
&FL'7%.N" @." @'$%" &.%&')LF@" .$" ;'@+%+'$" (." ;&'@*&+%@N" *'$@+(F&F@" *'//." (.@"
%.&&'&+@%.@";'%.$%+.7@N";&+LF@"(." %')%.@" 7.@"8:&F897.@"(F&':8%+'$@"('$%" +7@"8L8+.$%"
9F$F>+*+FN" 7A+$%F&m%"(.@"*<&F%+.$@".@%"(.L.$)"(."@."(F/8&I).&"(A.)E5" Z)@I)A.$"JHN"
7.@" *'7'$$.@" (." 7.)&" F:7+@.N" *AF%8+.$%" Z8*I).@N" -+.&&.N" Z.8$N" (." 9'$@" Z)+>@" 9+.$"
t)(8n@8$%@5" -8)7" $AF%8+%" I)A)$" %&)97+'$" (FL+8%+'$$+@%." ('$%" ;.&@'$$." (.;)+@" @8"
/'&%"$.";8&78+%";7)@5"1;&0@"JHN" %')%"*<8$:."?" 7AF:7+@."(."Z8*I).@"@.";.&("(8$@"7.@"












$')@" L.$'$@" (." @+:$87.&N" (A8+77.)&@" (Ft=" ;&F@.$%" (8$@" 8%;&'&<N. .@%" +*+" 8/;7+>+F" .%"
8**'/;8:$F";8&")$."@;F*)78%+'$"(A'&(&."@%&+*%./.$%";<+7'@';<+*'`%<F'7':+I).N".%"I)+"
@A+/;78$%."8)%')&"(.@"(.)E"*'$*.;%@"I)+">'$(.$%"78"&.7+:+'$"()"B<&+@%"?"78"&F@)&&.*%+'$"
.%" 7A.)*<8&+@%+.5"" %&8L.&@")$."8%%+%)(."&8(+*87.N" 7'+$"()"&.78%+L+@/."*'//."(." %')%."
@+/;7+>+*8%+'$N"B8&&0&."*<'+@+%"(.";&.$(&."8)"@F&+.)E"*.@"(.)E"/M@%0&.@"+/;.$@897.@"
o"














e')@" %&')L'$@" %&0@" 9+.$" /8w%&." 4*O<8&%N" 7.@" (.)E" 3<F&0@.N" 7.@" :&8$(@" /M@%+I).@N" /8+@" ;&F>F&'$@"




(." |&0*." .%" (A1@+.N" L.&@" 7A8$"XH"(." $'%&." 0&.N" 7.@" :.$@" I)+" @." @'$%" *'$L.&%+@" =" I).7I)." *<'@." I)A'$"
$A8;;.78+%";8@".$*'&."7."*<&+@%+8$+@/.5"ZA8+"*'/;+7F".%";8&8;<&8@F"7.@"@')&*.@"7.@";7)@"8$*+.$$.@5"-')&"
*.)E"I)." *.%%." *)+@+$." +$%F&.@@.N" +7" M" 8" )$" ;.)"(." 78":&8$(." ;&'>.@@+'$"(." >'+" I)A'$" %&')L."(8$@" 78"
;&./+0&."7.%%&."(."-8)7"8)E"B'&+$%<+.$@N"9.8)*');"(A)$."7'$:)."%+&8(."I)."U)*N"I)8&8$%."8$@";7)@"%8&(N"
8" ;78*F." (8$@" 78" 9')*<." (." -8)7" 8)" *<8;+%&." W###" (.@" 1*%.@" (.@" 8;%&.@5" P8$@" :8&8$%+&" I)." *.%%."
&.*'$@%+%)%+'$"@'+%".E8*%."8)"/'%";&0@N"t."78"*&'+@"%&0@";&'*<."(."78"LF&+%F5"-8)7"*'//.${8+%".$"%.&&8+$"
*'$$)N"&F*8;+%)78+%"7A<+@%'+&."t)+L.N"&8;;.78+%"78";&'/.@@."L.&@"I)'+".77."%.$(N".%"%')%"="*');"8@@.$8+%"I)."
*.%%." ;&'/.@@." 8L8+%" F%F" %.$).5" U."V.@@+.N" 7." B<&+@%N" F%8+%" L.$)" @')@" 7." $'/"(." ZF@)@5" #7" F%8+%" /'&%"

























7.@" 8@%)*.@" ;8&" 7.@I).77.@" '$" .@@8M." (." 7A.>>8*.&" .%" I)A+7" L8)%" /+.)E" (0@" 7'&@"
7A8**.;%.&".%"78"/.%%&.".$"@*0$."555"B."@'$%"(.)E"F*'7.@N".%"%')%"*."I)A'$";.)%"(+&."





B.%%." L'7'$%F" (." /'$%&.&" 7A8&%+>+*." @8$@" ;')&" 8)%8$%" &.$'$*.&" =" @." *'$>&'$%.&" 8)E"
('$$F.@"<+@%'&+I).@".%"9+':&8;<+I).@".@%"8)">'$("*."I)+">8+%" 78"(+>>F&.$*.".$%&.")$."
;&8%+I)." 9+'>+*%+'$$.77." ')" :F$F&+I)./.$%" !"#$%&''0--0" .%" 7.@" >+*%+'$@" <+@%'&+*'`
9+':&8;<+I).@"(A+7"M"8"I).7I).@"(F*.$$+.@5"BA.@%"@.)7./.$%";8&"*.%%."8;;&'*<."I)A+7".@%"
;'@@+97." (Am%&." *&F(+97." .%" *'$L8+$*8$%" 7'&@I)A'$" +(.$%+>+." 7."V8*F('$+.$" (.@"1*%.@"













*'//." 9.8)*');" (A.EF:0%.@" >+$+@@.$%" ;8&" 7." &.*'$$8w%&.N" /m/." @A+7@" 7." >'$%" 8L.*" 9.8)*');" (."










=`(+&." %')%" *."I)A+7" $.";&.$(";8@"(A8)%&.@" @')&*.@" @)&" 78"L+." .%" 7.@"z)L&.@"(." ZF@)@N"
(F&+L."(."@8">8$%8+@+.".%"(."@8"*&F8%+L+%F"(."LF&+%897."&'/8$*+.&!!5"
U)*";8&>'+@"@."*'$%.$%."(."&.*';+.&"V8&*N"/8+@"78";7);8&%"()"%./;@"+7">8+%"*."I)."t."





(." %&8L8+77.&" (." B8&&0&.N" I)+" %')%" (." /m/." >'$(." 7AF%<+I)." (." @'$" %&8L8+7" (8$@"
7A<'$$m%.%F">8*."8)E"7.*%.)&@"?"



























2F*8;+%)7'$@"?" 80. A&T"/;0. .@%" )$" 7+L&." *'/;'@+%." 's" %')%" @." 7+." (." /8$+0&."
*'<F&.$%." .%" +$%.77+:.$%."?" +7" .@%" =" 78" >'+@" )$" &F*+%" ;8@@+'$$8$%N" )$." 9+':&8;<+."







+$%.&;&F%8%+'$@" .&&'$F.@" ')" (.@" 78*)$.@" (8$@" 7." &F*+%" >8*%).7"?" +$L.$%.&" .%" .$"/m/."
%./;@" &F>7F*<+&" @)&" *.%%." +$L.$%+'$" .$" (+@*)%8$%" @8" ;&';&." /8$+0&." (." >8+&." (." 78"
7+%%F&8%)&.N"%')t')&@".$"FI)+7+9&.".$%&."7.";8&+"+$:F$+.)E".%"7."&+@I)."(.">87@+>+*8%+'$5"-8&"
*'$@FI).$%N"78"&F>7.E+'$"+$*.@@8$%."(."7u+$%.77.*%).7".%"78"/+@.".$"@*0$.".E<+9+%+'$$+@%."
()" R"t."S" (." 7u8)%.)&" @A87%.&$.$%" ;.$(8$%" %')%" 7." 7+L&.5" U." *8&8*%0&." &'/8$.@I)." .@%"
('$$F";8&"78">8{'$"('$%"B8&&0&."+/8:+$."7.@";.$@F.@".%"7.@"F/'%+'$@"(.@":.$@"I)+"'$%"



























7A8" L)" 80. A&T"/;0" @." @+%)." .$" *'$%+$)+%F" .%" .$" FL'7)%+'$" ;8&" &8;;'&%" =" @.@" %&8L8)E"
;&F*F(.$%@"?" 7A8/9+%+'$" (.@" %<F/8%+I).@" .%" (.@" I).@%+'$@" .$L+@8:F.@" .$%&8w$." 8)@@+"
7A)@8:."(A)$."8)%&.">'&/.N";8&%+*)7+0&.".%"'&+:+$87.N"(."$8&&8%+'$"<M9&+(.5"U8"%&8t.*%'+&."


















*'$%./;'&8+$" (8$@" @'$" 8;;&'*<." (." 7AF*&+%)&."?" %')%" .$" ;)+@8$%" (8$@" (.@" @')&*.@"
<+@%'&+':&8;<+I).@".%".$":F$F&87"(.@"('*)/.$%@"&F>F&.$%+.7@N"+7")%+7+@."@'$"+/8:+$8%+'$"




;')&" 78" 9+':&8;<+." .%" 7AF*&+%)&." (." 7A<+@%'+&." @A.@%" /8$+>.@%F" (A89'&(" ;8&" 7." &F*+%" G-.




!c! "f'+&" R"#7" 6./'$." 8" K.@78$" x" @;+$" '>>"SN" C," '*%'9&." GHCC"
p<%%;@?8$(&.8%8&899+85Q'&(;&.@@5*'/GHCCCHC,+7`(./'$.`8`9.@78$`@;+$`'>>q"v"R"#7"6./'$."8"K.@78$"
x" @*.$8" +$.(+%8"SN" CJ" '*%'9&." GHCC"p<%%;@?8$(&.8%8&899+85Q'&(;&.@@5*'/GHCCCHCJ+7`(./'$.`8`




!cy"R"i'" *.&*8%'"(+" @*&+L.&.")$8" @%'&+8"*<."$'$" >'@@.")$8" @./;7+*." &+*'/;'@+Y+'$."(.+"('*)/.$%+?" <'"
/8$(8%'")$"%+Y+'"8"L+@+%8&."7A.E"/8$+*'/+'"(+"V'/9.77'"x"*<."0")$";'@%'"('L."'::+"*+"@'$'"98&N"@*)'7.N"
*.$%&+"/.(+*+" ."('L."(8":+'L8$."<'";)&." @)'$8%'v" @';&8%%)%%'N" 0" +7";'@%'"('L."/'&N" 8998$('$8%'"."








(." 7Ai+@%'+&.5"U.@" %.E%.@"(."38&899+8"I)+"$')@" +$%F&.@@.$%" 7.";7)@" @'$%"(A)$.";8&%" G-.


























+$";8&%." 7A8)%'9+':&8>+@/'" +$"8".(/&'".;&*$0N" +7"\%"*=%'&"<8";'%)%'"(+L.$%8&." +7" 7+9&'"*<.N" +$" >'$('N"<8"





4$" *." I)+" *'$*.&$." R"78" L'+E" ()" $8&&8%.)&"SN" 7Az)L&." (." 38&899+8" &.;&F@.$%." )$."
8$'/87+.";8&" &8;;'&%" =" %')%.@" 7.@"9+'>+*%+'$@" p.%" 7.@" !"#$%&'5q" I)."$')@"8L'$@" %&8+%F@"
t)@I)A+*+N" *8&" ;')&" 78" ;7);8&%" (." 78" $8&&8%+'$" @.@" ;&'%8:'$+@%.@" pK8Y8&.L" *'//."
3*<+O8%+7'q"@."&8*'$%.$%"(+&.*%./.$%"="78";&./+0&.";.&@'$$.5"U."(F>+"(."38&899+8"$u.@%"
;8@"@.)7./.$%"(."&8*'$%.&"78"L+."(."*&+/+$.7@"89t.*%@N"/8+@"*.77.N"(F7+*8%."(u)$";'+$%"(."






























@')>>&8$*." (.@" .$>8$%@!c 5" 3')@" *.@" F7F/.$%@" 8)E" /8&:.@" ()" %.E%.@" *'$%&+9).$%" ="
*'$@%&)+&."7A<'&+Y'$"(A8%%.$%."L')7)";')&")$"7+L&."I)+"@."L.)%"="78">'+@"&'/8$.@I).".%"
('*)/.$%8+&."?" @)&"78"*')L.&%)&."$')@" 7+@'$@"R"&'/8$"S"@')@"7." %+%&.N"/8+@"8)@@+")$."
*+%8%+'$" (." 78" t')&$87+@%." 1$$8" -'7+%O'L@O8n8!o5" B'//." %')%" !"#$%&'" *'$%./;'&8+$N"
*.%%." $8%)&." <M9&+(." .%" .@@.$%+.77./.$%" *'$%&8(+*%'+&.N" 7'+$"(Am%&." *8*<F." .77." .@%" 8)"
*'$%&8+&.".E<+9F.5"
U." 7+L&." *'//.$*." (." /8$+0&." 8)%'9+':&8;<+I).N" /8+@" 8)@@+" ')L.&%./.$%"
&'/8$.@I)."?"
P'$'"7A)'/'"*<."*8//+$8"*'$"78">'&*8"."78"%+.$."8%%8**8%8"8778"*+$%)&85"P'$'"I).77'"
*<." 0" @';&8LL+@@)%'" ." @';&8LL+L.&=5" P'$'" 7A)'/'" *<.N" *'$" +" @)'+" *'/;8:$+N" 0"
.$%&8%'" $.778" @*)'78" $5" C" )$8"/8%%+$8" (+" @'7." (+" @.%%./9&." x" +7" @'7." )/+('" *<."
+77)/+$8"7."@%&8(."(';'"78";+'::+8"x";.&"/'@%&8&."87"/'$('"78";.&@+@%.$Y8"(.7"/87.5"







U8" L'+E" ()" ;&'%8:'$+@%." @.&8" +$%.&*87F." ;8&" (A8)%&.@" @)t.%@" (AF$'$*+8%+'$@N" %8$%"
+/;.&@'$$.7@" I)." ;.&@'$$87+@F@N" /8+@" (./.)&." ;.$(8$%" %')%" 7." &F*+%" 78" @')&*."
;&+$*+;87."(."7A<+@%'+&.5"4$"')%&.N"9+.$"I)A+7"@'+%")$";.&@'$$8:."&.@;'$@897."(A8*%+'$@"
<+@%'&+I)./.$%"8LF&F.@N"+7"8")$"8)%&."$'/".%")$."8)%&."9+':&8;<+.";8&"&8;;'&%"8)"L&8+"
%.&&'&+@%.5" BA.@%" ;')&I)'+" G-. =0;&'0. ". M05-"'. .@%"/'+$@" )$." 9+'>+*%+'$" I)A)$" &'/8$"
<+@%'&+I)."8@@.Y";8&%+*)7+.&N"'s"7.";&'%8:'$+@%.`$8&&8%.)&"@A+$@;+&F"(A)$"<'//."&F.7".%"
@A+$%.&&':."@)&"7."/87"=";8&%+&"(A)$"FLF$./.$%"&F.75"4$"')%&.N"78"/'(87+%F"(+@*)&@+L."
;&F('/+$8$%." .@%" *.77." ;<+7'@';<+I).`@;F*)78%+L." .%" $A8(';%." ;8@" )$." ;.&@;.*%+L."
"""""""""""""""""""""""""""""""""""""""""""""""
!c"R"e'$"<'";)('&."(+"&'/;.&."+7";8%%'N"&+L'7%8&/+"877'"P%8%'"S"p4@*<M7.N"805.B0+$.#&'$*0.6,D(05q5"
!c"" %&8L.&@")$" .E%&8+%"()" *F709&.";8@@8:."(.@"D&0&.@"j8&8/8Y'L".%")$." *+%8%+'$" %+&F."(A)$" 7+L&."I)+"
&.*).+77."(.@"%F/'+:$8:.@"(A.$>8$%@".%"t.)$.@"@)&"78":).&&.".$"3*<F%*<F$+."pR"1()7%+"f+"@);;7+*'?"%'&$8%."
+$"L'+N">.&/8%.L+"199+8%.";+.%="(+"$'+N"(.+"L'@%&+">+:7+"Sq5"




@)&" 7."/m/."'9t.%"?" 7A<'&&.)&"()"/8@@8*&.5"B.;.$(8$%N" G-.=0;&'0.".M05-"'.&.;&F@.$%."





;&+$*+;87./.$%" 8)%'9+':&8;<+I).N" 7u<+@%'+&." (u1$(&.n" 3*<+O8%+7'" pC^,[`C^^TqN" *'$$)"
8)@@+"@')@"7."$'/"(."R"U."/'$@%&."(."2'@%'L"SN")$"%).)&".$"@F&+.")O&8+$+.$"I)+".$%&."
C^J]".%"C^^H"8"%)F".%"/)%+7F";7)@"(."*+$I)8$%.";.&@'$$.@N"('$%"(.@">.//.@N"(.@".$>8$%@"
.%"(.@" 8('7.@*.$%@5"68$@" *." 7+L&." F:87./.$%" +7" M" 8")$")@8:." .E*7)@+>"(." 78";&./+0&."
;.&@'$$."?";.$(8$%"7.@"(.)E";&./+0&.@";8&%+.@"7."R"t.`$8&&8%.)&"S".@%".$".>>.%"7."/m/."
3*<+O8%+7'N"I)+"8L').".%"&8*'$%."@'$"<+@%'+&."="j'@%'.LN"R"7A+@;.%%'&."*8;'"(.77A1:.$Y+8"
(+" P+*)&.YY8"e8Y+'$87."SN" *<8&:F" (." 7A+$L.@%+:8%+'$"v" (8$@" 78" %&'+@+0/." p.%" (.&$+0&.q"
;8&%+." *." @.&8" .$" &.L8$*<." 7." /m/." j'@%'.L" I)+" &8*'$%.&8" 78" >+$" (." 7A<+@%'+&." ()"
*&+/+$.75"U8">'&/."8)%'9+':&8;<+I)."&.@%."('$*";&F;'$(F&8$%."/8+@"$'$".E*7)@+L.5"U."
@')@`%+%&." ;&F@.$%" (8$@" 7." >&'$%+@;+*." pR"f+%8" (+" 1$(&.t" £+O8%+7'"Sq" @+:$87." 78" $8%)&."
9+':&8;<+I)."()"%.E%.N"%8$(+@"I)."78"/.$%+'$"R"&'/8$"S"@)&"78"*')L.&%)&."*'$>+&/."78"




>8/+:7+8N" *'/)$+@%8" *'$L+$%'" ." 78L'&8%'&.N" /)%+78L8" ." )**+(.L8" $.+" /'(+" ;+s"
'&&.$(+" 87/.$'" *+$I)8$%8@.+" ;.&@'$.5" U." @)." L+%%+/." x" 98/9+$+" ." &8:8YY+" (+"








%.@%8N" 8" @L.78&*+" 7." @)." ;)7@+'$+" ;+s" @.:&.%.N" 7." @)." )/+7+8Y+'$+" ." '@@.@@+'$+5" #7"
o"





()" ;&'%8:'$+@%." @'$%" %')%" (A89'&(" .$*8(&F.@" (8$@" )$" *'$%.E%." (A8>>8+97+@@./.$%"
+(F'7':+I).".%"(."&F@+@%8$*.">8$8%+I).5"b$."(F*78&8%+'$N"&F.77.N"()"9+':&8;<+F"*+%F.".$"
.E.&:)."x"R"U8"/+8"L+%8"0"*'77.:8%8"8778"L+%8"(.7"-8.@."S!o!"x"&.$>'&*."*."(')97."8@;.*%"









)%"*=%'&. =0--0. ;&5#,0" .@%" )$" &F*+%" ;7.+$./.$%" 9+':&8;<+I)." .%" %')%" 8)%8$%"
<+@%'&+':&8;<+I).5"
U+@'$@" 7A+$*+;+%" 8>+$" (." *'/;&.$(&." =" I).7" ;'+$%" 78" /'(87+%F" F$'$*+8%+L." (."
38&899+8".@%";8&%+*)7+0&."?"
-.&"/'7%'" %./;'N"$'$"@'";+s"$.//.$'"I)8$%'N" +'"<'"L+@@)%'" +$" 7)':<+"8@%&8%%+5"
P%8L'"I)+N"$.778"/+8"*8@8"'"@)7";'@%'"(+"78L'&'N".;;)&."$'$"*A.&'N"(+@@.N".&'"87%&'L.5"
#'" /+" @L.:7+8L'" x" ;.&*<F" @.$Y8" ()99+'" 78" /8%%+$8" /+" @L.:7+8L'" x" ." 8L.L'" 78"
@.$@8Y+'$." (+" $'$" .@@.&*+N" *'/." @." +7" @'$$'" /+" 8L.@@." &)98%'" '" *'$%+$)8@@." 8"
.@+@%.&."()&8$%."78"L.:7+85"D8*.L'"':$+"*'@8"*'/."@."87";'@%'"/+'"*+">'@@."I)87*)$"








%&'+@+0/." ;.&@'$$.N" .%" *.78" ;8&*." I)." 7." (+@*')&@" *'//.$*F" +*+" ;8&" 3*<+O8%+7'" .@%"
8(&.@@F"="I).7I)A)$"(.";&F*+@".%"*A.@%"*."(.@%+$8%8+&."I)+"7."&.78%."="@'$"%')&5"B."R"(+@@."S"
@)&:+%"('$*";')&"8;;&.$(&."8)"7.*%.)&"I)."(8$@"7."%.E%."+7"M"8)&8")$."(')97."+$@%8$*."
$8&&8%+L."?" 7A)$.N" (."/8%&+*." 8)%'9+':&8;<+I)." .%" *'$>.@@+'$$.77.N" @.&8" %&')97F." ;8&"
7A8)%&."(."$8%)&."<F%F&'`9+':&8;<+I).5"B8*<F.";.$(8$%"%')%"7."&F*+%N"7."/m/."R"(+@@."S"
&.%')&$.&8"="78">+$"(."78"(.)E+0/.";8&%+."pR"4"I).@%'N"(+@@.N"0"%)%%'"I).77'"*<."<'"(8"
(+&."SN" ;5" G][q" .%" 8)" (F9)%" (." 78" %&'+@+0/." pR"B'@" (+@@." "SN" ;5" G]^q" 7'&@I)." 78"
*'$>.@@+'$"(."3*<+O8%+7'"@.&8"%.&/+$F.".%"78";.&@;.*%+L."()"&F*+%";8@@."="j'@%'.L5"
B.%%."87%.&$8$*."(.";.&@;.*%+L."*'$*.&$.";&+$*+;87./.$%"7."/'M.$"(."*'$L'M.&"
7.@" +$>'&/8%+'$@" 9+':&8;<+I).@" (." 98@.5"U8"L+." ()" 9+':&8;<+F" .@%" &8*'$%F." ;&.@I)."
.E*7)@+L./.$%";8&"@8";&';&."L'+E"?"8;&0@"7."&F*+%"(."@8"$8+@@8$*.N"3*<+O8%+7'"&8*'$%."7."
/'/.$%"'s"+7"8"*'//.$*F"="%).&"?"7.@"+$>'&/8%+'$@"="*.";&';'@"@'$%">&8:/.$%8+&.@N"7."
9+':&8;<+F"(+@@F/+$8$%" @.@" +$(+*.@";&':&.@@+L./.$%5"B.%%."/'(87+%F" &F%+*.$%." 78+@@."




UA<+@%'+&."(."7A+$(+L+()"3*<+O8%+7'"@."7+." +//F(+8%./.$%"=" 7A<+@%'+&."(."@8" >8/+77.N".%"
;8&"7="="7Ai+@%'+&."*'77.*%+L."(A)$";.);7.5""%&8L.&@"(.@">78@<98*O@"7."9+':&8;<+F"&8*'$%."
7A<+@%'+&."(."@'$";0&."pI)+N"&.L.$)"(."78":).&&.".$"C^T^"8;&0@"8L'+&"F%F";&+@'$$+.&"(.@"








;&.@I)." %')t')&@" (." $8%)&." &'/8$.@I)."?"(.@" 7'$:"(+87':).@" p;5" CH,q" 8+$@+" I)." (.@"
@*0$.@"I)+"$.";.)L.$%"I)Am%&."*'/;7F%./.$%"+$L.$%F.@"p;5"G]^q"*'$@%+%).$%"7."@;.*%&."
>'$(8/.$%87" @)&" 7.I).7" @A+/;78$%." )$" &F*+%" ;&F*+@F/.$%" ('*)/.$%F"?" 9+.$" I)." 7.@"
/8%F&+8)E">8*%).7@"$."@'+.$%"+$*7)@"(8$@"7."&F*+%"I)."(.)E">'+@"p;5"GT,".%"GXGqN"7."&'/8$"












7.@" +$>'&/8%+'$@" @)&" 7." 9+':&8;<+FN" 8+$@+" I)." @.@" ';+$+'$@" $." @'$%" ;8@" ('$$F.@"
@.)7./.$%" (+&.*%./.$%" ;8&" )$" $8&&8%.)&`9+':&8;<.N" /8+@" F:87./.$%" (." /8$+0&."
'97+I).N"="%&8L.&@"(.@";'+$%@"(."L)."(+>>F&.$%@N"$.)%&.@N";.&@'$$87+@F@"')"@+/;7./.$%"
+/;'@@+97.@5"6."*.%%."/8$+0&.N" 7." 7+L&.";.)%"/+.)E"*'$$8w%&." 7A<'//."('$%" +7".@%".$"
%&8+$" (." &8*'$%.&" 78" L+.5" 4$" @." @+%)8$%" =" /+`*<./+$" .$%&." 7." &'/8$" &F87+@%." .%"
"""""""""""""""""""""""""""""""""""""""""""""""











7Ap8)%'q9+':&8;<+." +/8:+$8+&.N" G-. \%"*=%'&. =0--0. ;&5#,0. &.;&F@.$%." )$." %.$%8%+L."
8/9+%+.)@."(A+//.&@+'$"(8$@"7."L8@%.")$+L.&@"+$%.77.*%).7".%"F/'%+>"(A)$"<'//."&F.75"
B.%%." @);.&;'@+%+'$" (." L'+E" .%" (." ;.&@;.*%+L.@" @)&" 78" /m/." L+." .%" 7.@" /m/.@"
FL0$./.$%@" .$%&8w$." >'&*F/.$%")$."(+L.&@+%F" .%")$" *'$>7+%"(A';+$+'$@N" ')";7)%%"(."
LF&+%F@5" U.@" (.)E" %+%)78+&.@" ;&+$*+;8)E" (A)$." LF&+%F" ;&F*+@F/.$%" *'$@%&)+%." @'$%"
FL+(.//.$%"(A)$"*%F"7."9+':&8;<+FN"(."7A8)%&."7A+$@;.*%.)&"j'@%'.L5"4$%&."7.@"(.)E"









*<." @'$'"(+L.$%8%'N"/+" >8" %&./8&.5" #'";'+"<'"@./;&." >8%%'" >8%+*8"8" &+*'&(8&.?" @)7"
78L'&'N" ;.&" .@./;+'N" /+" 8;;)$%8L'" ':$+" *'@8" ." ;'+" (+/.$%+*8L'" ('L." 8L.L'"
78@*+8%'"+7"9+:7+.%%'5"1$*<."I).77'"0")$"7)':'"8@%&8%%'5""@%8%'"*'@";.&"8$$+?"8"L'7%."




." ;.&"I).@%'" 9+@':$8L8" @'77.L8&7'"(877A+$*8&+*'5" #'" +$L.*." @'$'" @./;&." @%8%'")$"





60@" 7."(F9)%" 7.";.&@'$$8:."3*<+O8%+7'" .@@8+."(."&F>)%.&" 7.@" 8**)@8%+'$@"(.@" 8)%&.@" ="
%&8L.&@" )$."(F*78&8%+'$" (." >'+" *'//)$+@%.N"(."(FL')./.$%" %'%87" =" 78" R"B8)@."S5"U8"
*'$>.@@+'$" (." 3*<+O8%+7'" @." *'$>+:)&." *'//.")$." .E;7+*8%+'$" (." @.@" :.@%.@N"('$%" +7"





8&:)/.$%8%+'$@" &F*)&&.$%.@"?" 78" ;&./+0&." .@%" (." %M;." @)&$8%)&.7" .%" @." 98@." @)&" 78"
*'$L+*%+'$"I)."@.@"8*%+'$@"F%8+.$%":)+(F.@";8&")$."8)%&.";.&@'$$.N"="@8L'+&"@'$">&0&."
/'&%";.$(8$%"78":).&&.N"I)+"7)+"8;;8&8+@@8+%";')&".$*')&8:.&"@8"L'7'$%F"<'/+*+(.!oy"v"
78" (.)E+0/." *'$*.&$." @8" R"/)%+78%+'$"SN" *A.@%`=`(+&." 7A+/;'%.$*." I)+" 7A./;m*<8+%"
(A8L'+&"(.@"&8;;'&%@"@.E).7@" p/8+@"$'$"(.";&'*&F.&qN".%"I)+" 7A+$*+%8+%"="(F/'$%&.&"@8"
L+&+7+%F" =" %&8L.&@" 7A8:&.@@+'$" /.)&%&+0&. !o} "v" 7." %&'+@+0/." .%" ;&+$*+;87" 8&:)/.$%" (."









(+" D.$t8" '" (.77." ;.&@'$.N" ;'*<.N" *<." '**8@+'$87/.$%." $.7" *'&@'" (.778" /+8" L+%8" @+" @'$'" %&'L8%." 8"
*'$(+L+(.&.")$"%&8%%'"(+"@%&8(8"+$@+./."8"/.5"-8&7'"(.778"@.$@8Y+'$.";&.*+@8"(+".@@.&."8**'/;8:$8%'"*<."
<'";&'L8%'".";&'L'" +$"*.&%+"/'/.$%+"."*<."/+";'&%'"(+.%&'" >+$"(8+"%./;+"(.778"|).&&85" #'" 78"$'%%."/+"
@L.:7+'N"$.7" 9)+'N"."@.$%'"L+*+$'"8"/." +7"*'&;'"*87('" ." +7" >+8%'"(+"D.$t8"*<."/+" %+.$." *'/;8:$+8" ."/+"
&+$*)'&8N"/8"877'"@%.@@'"%./;'"@'"*<."$.778"@%8$Y8N"$'$'@%8$%."78";'&%8"@+8"*<+)@8"(877A+$%.&$'";.&*<F"+"
98/9+$+" $'$" *+" @'&;&.$(8$'N" *A0" I)87*)$" 87%&'5" #'"/+" :+&'" ." @'" *<." L+*+$'" 8778" @;'$(8" (.7" 7.%%'" *A0"
I)87*)$'?"@."$."@%8"+$";+.(+"'"@.()%'"@)778"@.(+8"('L."8;;'::+'"+";8$%87'$+"."/+":)8&(8N"/+"L.:7+85"e'$"







;5" ,["v" R"-.&" %)%%8" 78"L+%8" +'"<'" &+$*'&@'" +" @.$%+/.$%+"(.:7+" 87%&+5"_).@%'" @'$'" @%8%'?")$" +$@.:)+%'&."(+"
@.$%+/.$%+"*<."/+">)::+L8$'N"*<."@+"(8L8$'"@'7%8$%'"8:7+"87%&+5"e8%)&87/.$%.N"L.&&r"&+*'&(8%'";.&"+"/+.+"
8%%+N" .;;)&." +'"$'$" @'$'"@%8%'"87%&'"*<."I)87*)$'" *<."*.&*8L8"(+" .@@.&." &+*'$'@*+)%'N" *<."*.&*8L8")$"
;&';&+'";'@%'"$.7"/'$('"." *<." @." 7'"L.(.L8"':$+"L'7%8"&+>+)%8%'5"_).@%'" 0" @%8%'"1$(&.t"£+O8%+7'?")$"
+$*'/;&.@'N")$"&.+.%%'5"_)8$('".&'"8$*'&8":+'L8$.N"87*)$+"8$$+"(';'"78">+$."(.778":).&&8N"+"&8:8YY+"."7."















l&N" *.%%." L+@+'$" 8)%'`t)@%+>+*8%+L." .@%" FL+(.//.$%" *'$%&F." ;8&" j'@%'.LN" I)+N"
(F*'$*.&%F";8&"7."/8$I)."(."(')7.)&"')"(."L&8+"&.:&.%"(."3*<+O8%+7'"L.)%"*'/;&.$(&."











;.&" L+8" (.778" &899+8" ."(.778"/8:&.YY8?" R3&8(+%'&+S" <8" &)::+%'5" R#'" <'" *'/98%%)%'" ;.&" )$8"2)@@+8" ."
)$Ab*&8+$8"7+9.&."555"R3)8">+:7+8".&8")$8";8&8@@+%8S"<8"@;)%8%'N".")$"&+L'7'"(+"98L8"8(.@@'":7+"*'78L8"
7)$:'"+7"/.$%'5"R#7":'L.&$'"/+"('L&.99."&+$:&8Y+8&.";.&"I).77'"*<."7."<'">8%%'S"555"Re'$">+$+@*."I)+S"
(+*.L8" +$%8$%'"£+O8%+7'";)$%8$('" 7."@)."/8$+" >.&'*+"*'$%&'" 78"B'&%.5"R#'"@'$'")$"*+%%8(+$'"(+"I).@%'"
-8.@.N";.&"8$$+"7A<'"@.&L+%'"*'/."+7";+s">.(.7."(.:7+")'/+$+S"SN";5",C[`,CJ5"



















78" %&'+@+0/." ;8&%+.N" +7" &8*'$%." 7." ;&'*0@" p8+$@+" I)." 7.@" ;<8@.@" ;&F*F(.$%.@qN" .%" ;.)%"
(F/.$%+&"78"$8&&8%+'$"/M%<'/8$+8I)."(."3*<+O8%+7'N".$"8>>+&/8$%"I)."%')%".$"F%8$%")$"
@F&+87" O+77.&N" +7" F%8+%" 8)@@+" R")$")'/'"$'+'@'"SN" I)."R"':$+" *'@8" +$"£+O8%+7'" @8;.L8"(+"













C^CqN" )$" t)@%+*+.&" 89@)&(." .%" 8%&'*.5" 6A)$." ;8&%" 78" 9+'>+*%+'$" *'$>+&/." *.&%8+$.@"
;&'t.*%+'$@" 8)%'9+':&8;<+I).@" ()" ;&'%8:'$+@%." x" =" @8L'+&" 7A+(F." I)A+7" M" 8" )$." &F:+."













(+" )$" %87." >)&'&." 8$+/87."S" pR" #7" |+8&(+$'" (.77." /'@*<.5" |.$.@+" (.7" %.@%'N" G]" 8'%" GHCXN"
<%%;@?8$(&.8%8&899+85Q'&(;&.@@5*'/GHCXH]G]+7`:+8&(+$'`(.77.`/'@*<.`:.$.@+`(.7`%.@%'q5""
o"






;.&/.@@'" (+" *'$%.@%8&." x" ." ;)997+*8/.$%." x" )$8" @.$%.$Y8" (A8;;.77'N" $.@@)$'"
1(.@@'" +$L.*." @+" ;.&/.%%'$'" (+" >'&/8&." 8((+&+%%)&8" (.+" *'/+%8%+S" " *A0"
I)87*'@8N"+$"I).@%'"-8.@.N"*A0"@./;&."@%8%'"I)87*'@8"*<."*+"@%8"@';&8N"*<."*+"&.::."."





4$"')%&.N" 7." %.E%."/.%" .$"(+@*)@@+'$" F:87./.$%" 7." @M@%0/."(."L87.)&@"I)+":)+(." 7.@"
8*%+'$@"(."j'@%'.L".%".$":F$F&87"(."78"t)@%+*."?"7'&@I)."3*<+O8%+7'".@@8+."(A'9%.$+&")$"
t):./.$%" (A+&&.@;'$@89+7+%F" .$" &8+@'$" (." %&')97.@" ;@M*<+I).@" 8>+$" (AFL+%.&" 78" ;.+$."
*8;+%87.N"7A+$@;.*%.)&"@AM"';;'@."*8&"+7"M"L'+%")$."&)@."+$8**.;%897."?"%')%.>'+@N"*'//."
7."(+%"7.";@M*<+8%&."*.$@F"&F(+:.&"7."&8;;'&%"p(8$@")$"(+87':)."%&0@"&'/8$.@I).qN"+7".@%"












$.7" /+'" *'&;'5" 1$*<." I).@%8N" >'&@.N" 0" )$8" /+8" /)%+78Y+'$.?" )$8" (.L+8Y+'$." (.7" @8$:).N" )$"
+/;8YY+/.$%'"(.+"/+.+"8$%+:.$+5"SN";5"GJ^`G]H5"
!y}"P.7'$"7A.E;&.@@+'$"(."68$+.7."|+:7+'7+"?"R"#7"/87."(+"3*<+O8%+7'"$'$"0":+)@%+>+*89+7."$F"@;+.:89+7."555"
/8"*'/;&.$@+9+7." @N" .(" 0"I).@%'" *<." 7'" &.$(." %8$%'";+s" +$>8/."I)8$%'"/.$'"0" 8@@)&('"S" pR"D.&'*+8"

















£+O8%+7'5" 1" L'7%." %8*." ;.&" @.%%+/8$.N" /.@+N" 87%&." L'7%." +$L.*." @+" >8" @.$%+&." (+"
>&.I).$%."$.7"*'&@'"(+")$8"@%.@@8":+'&$8%8"p;5",G,q"
"
" 78"(+>>F&.$*."()" !"#$%&'.;&F*F(.$%N" G-. )%"*=%'&. =0--0.;&5#,0. &F@)7%.";7)@";&F*+@"(A)$"
;'+$%" (." L)." <+@%'&+*'`9+':&8;<+I).N" 1$(&.n" 3*<+O8%+7'" F%8$%" )$" ;.&@'$$8:."
>+*%+'$$87+@F"/8+@"$'$" %'%87./.$%" +/8:+$8+&."p*'//." 7AF%8+%"V8&8%"K8Y8&.LqN".%";7)@"
FI)+7+9&F"(A)$";'+$%"(."L)."$8&&8%+>".%"@%M7+@%+I).N"@'$"F*&+%)&."F%8$%";7)@"@)&L.+77F.5"U8"
>+*%+'$"@."%&')L."/'+$@"(8$@"7AF*8&%";8&"&8;;'&%"=")$."&F87+%F"F%897+.";8&"78"t)@%+*."I)."


















(." 7A8)%.)&N" *'//." *AF%8+%" 8)" *'$%&8+&." 7." *8@" ;')&" %')%" &F*+%" <M9&+(." (A4//8$).7"
B8&&0&.5" 6." 7AF*&+L8+$" >&8${8+@N" 38&899+8" ./;&)$%." @8$@" (')%." 7A+$%F&m%" ;')&" )$."
$8&&8%+'$"(.@" >8+%@" &F.7@" p7+F@" .$";8&%+*)7+.&" 8)"/'$(." @'L+F%+I).q"I)A+7" @'+%" =" 78" >'+@"
9+':&8;<+I)." .%" <+@%'&+I).N" 8+$@+" I)A)$" )@8:." /8@@+>" (." 78" ;&./+0&." ;.&@'$$."?"
%')%.>'+@N"*."R"t."S"$A.@%"t8/8+@"7."@+.$N"78";.&@'$$."&F.77."(."7AF*&+L8+$"$."@."/m78$%";8@"
8)"&F*+%5"U8"(+>>F&.$*.".$%&.")$";&'t.%"8)%'9+':&8;<+I)."&F.7"p(."B8&&0&.q".%")$.">8)@@."
8)%'9+':&8;<+." p8%%&+9)F." ;8&" 38&899+8" =" *.@" 9+':&8;<+F@q" .$%&8w$." *.&%.@" )$."
(+>>F&.$*."()";'+$%"(."L)"(."*."I)."7."!"#$%&'./.%".$";78*.5"B.;.$(8$%N"(8$@"7.@"(.)E"
*8@"78"9+':&8;<+."%&')L.")$".@;8*."(AF$'$*+8%+'$";)+@@8$%N"9+.$"I)A'97+I).N"(."@'&%."
I)." *.%%." %M;'7':+." (A<M9&+(8%+'$" %'%87." &.;&F@.$%." 78" >'&/." .@%<F%+I)." 78" ;7)@" .$"
@M$%'$+."8L.*"7A.@;&+%"*)7%)&.7"()"WW#."@+0*7.5"
"""""""""""""""""""""""""""""""""""""""""""""""






1)" %.&/." (." 78" ;&F@.$%." F%)(.N" $')@" %.$%.&'$@" (." &.;&.$(&." 7.@" (+>>F&.$%.@"
I).@%+'$@" .%"(A.$"&F*8;+%)7.&" 7.@" &F@)7%8%@N" 8>+$"(.";&';'@.&" 8+$@+")$."&F>7.E+'$";7)@"
:F$F&87."@)&"7.@"@)t.%@"%8$%%";&+@".$".E8/.$"%8$%%"@+/;7./.$%"/.$%+'$$F@"8L8$%"(."
&.78$*.&"*.&%8+$@"I).@%+'$$./.$%@"I)+"/F&+%.$%"&F>7.E+'$5"
B." I)." $')@" 8L'$@" .@@8MF" (." >8+&.N" *A.@%" )$." LF&+>+*8%+'$" %.E%).77." (u)$"
;<F$'/0$."&F;8$()".%"&./8&I)FN"="@8L'+&"7AF*&+%)&."(."9+':&8;<+."(.">+*%+'$"?"*'//."
%')%.@"7.@"F*&+%)&.@"<M9&+(.@"(.@"%&'+@"(.&$+0&.@"(F*.$$+.@N".$"(+@%+$:)8$%"7.">8)E"()"
>.+$%" .%" ()" >+*%+>N" 8+$@+" I)." 7." L&8+@./97897." ()" L&8+N" .77.@" '$%" 8%%.+$%" )$" (.:&F" (."
*'/;7.E+%F" +&&F()*%+97." 8)E" *8%F:'&+.@" (+*<'%'/+I).@" <89+%).77.@" (." R!>+*%+'$!S" L@"
R!>8+%!S"')"(."R!*&F8%+'$!S"L@" R!('*)/.$%8%+'$!S5"6."/m/.N" +7@" '$%";')@@F" 78" *&+%+I)."
7+%%F&8+&."="&./.%%&.".$"I).@%+'$"7.@"$'%+'$@"(."L&8+".%"(.">8)E".$"7+%%F&8%)&.N"8+$@+"I)."
7.@"*'$*.;%@"(."&F.7!S".%"(."R!&F87+@/.5"B.%%."&.*<.&*<.".@%"$F."()"*'$@%8%"I)."(.;)+@"78"
>+$" (.@" 8$$F.@" C^]HN" 7.@" F*&+%)&.@" (+@*)&@+L./.$%" <M9&+(.@" x" =" 78" >&'$%+0&." .$%&." 7."
('/8+$." (." 78" >+*%+'$" .%" *.7)+" (." 78" $'$`>+*%+'$" x" '$%" *'$$)" )$" @)**0@" F(+%'&+87N" .%"
.$@)+%."*&+%+I).N"I)+" 7.@"8";78*F.@"8)"/+7+.)"()"*<8/;"7+%%F&8+&."'**+(.$%875"1L.*"7.@"
:&8$(.@" 8&*<+%.*%)&.@" &'/8$.@I).@" R"/8E+/87+@%.@"S" p(." %M;." ;'@%/'(.&$+@%." ')"
<M;.&`*'$%./;'&8+$qN" 7.@" !"#$%&'5" @'$%"(.L.$).@"(.@"'9t.%@" %.E%).7@";&+L+7F:+F@";')&"
F%)(+.&" 7.@" *<8$:./.$%@" ;&'>'$(@" I)+" %&8L.&@.$%" $'%&." .E%&m/.`*'$%./;'&8+$N" (.@"
7.L+.&@" <.)&+@%+I).@" @)@*.;%+97.@" (." /+$.&" 7u';8*+%F" ;&F@)/F." ()" &F.7" .%" (." @.@"
+$(+L+()@5"
4$"*."@.$@N"78">+*%+'$".%"78"$'$`>+*%+'$"@'$%"R"(.)E"F;+@%0/.@"8)@@+"8$%+$'/+I).@"





*'/;7F/.$%8&+%F"S5" 68$@" *<8*)$." (.@" +$%.&@.*%+'$@" ;'%.$%+.77.@N" +7" .@%" ;'@@+97." (."
&.%&')L.&")$"F*8&%"<+@%'&+I).N")$"@8)%"(."$+L.8)N"(A)$."$8&&8%+L+@8%+'$":F$F&+I)."=")$."








4$" *&'+@8$%" 7.@";.&@;.*%+L.@" @M$*<&'$+I)." .%"(+8*<&'$+I)."$')@"$')@" @'//.@"
8;.&{)@" I)." 7AFL'7)%+'$" ()" &F*+%" 9+':&8;<+I).N" @)&" 78" 7'$:)." ()&F.N" 8" F%F" $'$"





@A.@%" (FL.7';;F" 8)" V'M.$" :." .%" =" 78" 2.$8+@@8$*.N" @')@" 78" >'&/." ()" :.$&."
<8:+':&8;<+I).".%"(."78"R"f+."SN" t)@I)A="8&&+L.&"8)"Wf###."@+0*7."(8$@"7A1$:7.%.&&."(."
P8/).7" Z'<$@'$N" ('$%" 78" 9+':&8;<+." *F709&." F*&+%." ;8&" Z8/.@" K'@Q.77" +77)@%&."














(." 78"84)0'=0. =0. 5"%'$. [/-%0'. -Lr&5+%$"-%0*" (." D78)9.&%" =" 78"@%0. =0. A"'#4" &mLF." ;8&"
B<8%.8)9&+8$(N" (.@" G--/;%'45" (." |F&8&(" (." e.&L87" =" 7Ar4-%&)"("-0" @8%+&+I)."
(A1$%'$+$"1&%8)(5"p;5",q"
" "
e')@" 8L'$@" .$%&.;&+@" 7." /m/." ;&'t.%" (." &.*78@@./.$%" =" ;&';'@" ()" :.$&." (." 78"
9+'>+*%+'$N";')&"7.I).7"$')@"8L'$@"+(.$%+>+F"%&'+@"%.E%.@";&F*)&@.)&@"x"M*%0!.8%<05.pC[[^`
C[^[q" (." Z'<$" 1)9&.MN" M%&)*"+,%#"-. K0;&%*5. &!. fq$*"&*=%'"*T. 3"%'$0*5" (." g+77+8/"
K.*O>'&("pCJ]Hq".%"G;")%'"*T.3&*$*"%$5.pC]]Jq"(."g87%.&"-8%.&"xN")$"%.E%.`;+L'%N"7.@"@%05.
%;")%'"%*05. pC]^[q" (."V8&*.7" P*<Q'9N" .%" )$" %.E%.`;8@@.&.77.N" 7Ar%5$&%*0. Y'%<0*50--0. =0.
-LG'!";%0.pC^,[q"(."Z'&:."U)+@"K'&:.@5"
"%&8L.&@"*.@"9+':&8;<+.@N"$')@"8L'$@";)".$&.:+@%&.&"7.@"*<8$:./.$%@"(F*+@+>@"I)+"
&'/;.$%" 7." ;8&8(+:/." (." 78" R"f+."S5" 4$" ;&./+.&" 7+.)N" 7." &F*+%" 9+':&8;<+I)."
*'$%./;'&8+$"&.@+:$+>+."@'$"&8;;'&%"="7A<+@%'&+':&8;<+."?"9+.$"I)A+7"@A8%%8*<."8)E"%&8*.@"
.%" 8)E" 8&*<+L.@" &.78%+L.@" =" @.@" 9+':&8;<+F@N" .%" ('$*" =" 78" *8;8*+%F" /F/'&+.77." .%"
/M%<';'nF%+I)."(."@8"$8&&8%+'$N"+7"$A.@%";7)@"%&';"+$%F&.@@F"=")$."&.*'$@%+%)%+'$">+(07."
(." 78" &F87+%F" (.@" FLF$./.$%@N" /8+@" ;7)%%" =" *'/97.&" 7.@" 78*)$.@N" =" +/8:+$.&" .%" ="






;&F*+@F/.$%" ;8&*." I)A.77.@" @'$%" *'//)$.@" .%" $'$" +77)@%&.@N" 9')7.L.&@8$%" 8+$@+" 78"
%&8(+%+'$" 9+':&8;<+*'`<8:+':&8;<+I).5" 4$>+$N" 7." &F*+%" 9+':&8;<+I)." *'$%./;'&8+$"
oo"




8&&+LF"(Ft="*<.Y"K'@Q.77N"/8+@" +7"F%8+%")$."@'&%."(." 7+*.$*."I)+"@." >8+@8+%";8@@.&"@')@"





%.&/.@" (." 7u<M9&+(8%+'$N" 78" 9+':&8;<+." .%" 7." &F*+%" (." >+*%+'$N" @'+.$%" &.*'$$8+@@897.@"
*78+&./.$%".%"('$*"I)."7."%.E%.";&';'@."@'+%")$.">+*%+'$$87+@8%+'$"(."78"9+':&8;<+."(u)$."
;.&@'$$." &F.77.N" @'+%" )$" (F:)+@./.$%" .$" 9+':&8;<+." (." 78" L+." (u)$" ;.&@'$$8:." (."
>+*%+'$" ?" *." $A.@%" I)A87'&@" I)." 7." %.E%." 8*I).&&8" 7." @%8%)%" (." %.E%." <M9&+(.5" Uu8)%&."
*'$(+%+'$" .@%" I)." *.@" %.E%.@" /'$%&.$%" )$." +$%.$%+'$" ;8&%+*)7+0&." .%" 8/9+%+.)@." ;8&"
&8;;'&%"8)"&F*+%"(."78"L+."*<'+@+.N")$."8/9+%+'$"I)A+7@"$.";')L8+.$%";')&@)+L&."@8$@"
)%+7+@.&" 78" >+*%+'$5" B'//." $')@" 7A8L'$@" L)N" 78" &FL'7)%+'$" @*<Q'9+.$$." *'$@+@%."
.@@.$%+.77./.$%" (8$@" 78" ;&+@." (." *'$@*+.$*." I)." 7A+/8:+$8%+'$" .@%" 7A+$:&F(+.$%"
$F*.@@8+&." =" %')%." 9+':&8;<+." I)+" @." L.)%" (+>>F&.$%." (." 78" 9+':&8;<+." ;'@+%+L+@%.N"
.E*7)@+L./.$%"98@F."@)&"78"&+:).)&">8*%).77.5"B'${).@".%")%+7+@F.@"(."/8$+0&."(+@;8&8%.N"
7A+/8:+$8%+'$" .%" 7A+$L.$%+'$" (." 78" 9+'>+*%+'$" *'$%./;'&8+$." &F;'$(.$%" =" )$" '9t.*%+>"
*'//)$"?"(F;')+77.&".%"&.*'$@%&)+&.")$."+(.$%+%F"(8$@"7A8/9+%+'$"(."&F)@@+&"=".$"(+&."
;7)@N" .%" /+.)E5" 4$%.$()." .$" :F$F&87" *'//." )$." R"&.;&.@.$%8%+'$" ;'&%&8M+$:" 8$"
+/8:+$8&M+$L.$%.(")$+L.&@."'&"Q'&7("S"pP*<8.>>.&q".%"('$*":F$F&8%&+*."(A)$"R"7+%.&8&M"
$'$&.>.&.$%+87" $8&&8%+L." %.E%"S" pB'<$qN" (A)$" ;'+$%" (." L)." %.E%).7N" 78" >+*%+'$" ;.)%" @."
/8$+>.@%.&"@.7'$")$."(')97."/'(87+%F"?"(."/8$+0&.">'&%.N";8&"7A8**0@"(+&.*%"="7u+$%F&+'&+%F"
()"9+':&8;<+F"')"(."/8$+0&.";7)@"@');7.N".$"+/8:+$8$%"@+/;7./.$%"*."I)u+7"8)&8+%";)"
>8+&." ')" ;.$@.&5" 1+$@+" (F>+$+" @.7'$" (.@" *8&8*%F&+@%+I).@" +/;'&%8$%.@" .%" +$L8&+897.@"
oy"
%&8$@*.$(8$%"7.@";&'()*%+'$@"+$(+L+().77.@N"$')@"8L'$@";)"&.*'$$8w%&.".%"8$87M@.&"*."
$')L.8)" (+@;'@+%+>" 9+'>+*%+'$$.7" (8$@" 7.@" +$$'/9&897.@" F*&+%)&.@" *'$%./;'&8+$.@" ="
*8&8*%0&."9+':&8;<+I).5"
-')&" 7.@" *78@@+>+.&N" (+>>F&.$%.@" %8E+$'/+.@" @'$%" ;'@@+97.@N" .%" ;7)@+.)&@" '$%" F%F"
;&';'@F.@N" ;8&" F78&:+@@./.$%" ')" &.@%&+*%+'$" ()"('/8+$."?" =" ;8&%+&" (." $'%&." 8$87M@."
%<F'&+I).".%">'&/.77."$')@"8L'$@".E*7)"()"('/8+$."9+'>+*%+'$$.7";&';&./.$%"(+%" 7.@"
9+':&8;<+.@"7+%%F&8+&.@"@+/;7.@N"="@8L'+&"7.@"9+':&8;<+.@"(.@"F*&+L8+$@"I)+"$u8@;+&.$%";8@"





8" F%F";'@@+97."(A8;;&F*+.&" 7.@"(+>>F&.$*.@" .$%&." 7.@" >'&/.@"9+':&8;<+I).@";&8%+I)F.@"




78" &F87+%F" &F>F&.$%+.77."?" (8$@" 7." *8@" (.@" &F*+%@" 9+':&8;<+I).@N" *.@" /'&*.8)E" @'$%"
*'$@%+%)F@";8&"7.@"('$$F.@";.&@'$$.77.@"I)."*<8I)."7.*%.)&"*'$$8w%"')".@%"@)@*.;%+97."
(." *'$$8w%&.5" 68$@" (." $'/9&.)E" *8@N" 87'&@N" *.@" %.E%.@" ;.)L.$%" +/+%.&" 7." (+@*')&@"
9+':&8;<+I).N"="%&8L.&@"7A)%+7+@8%+'$"(."$'%.@N"(."7+@%.@"(."@')&*.@N"(."9+97+':&8;<+.@5"




*.%" F*<8$:." &F*+;&'I)."?" (A)$." ;8&%" 78" >+*%+'$" +/+%." 7.@" >'&/.@" >8*%).77.@" p.$"
7A'**)&&.$*." 78" 9+':&8;<+.q"v" (." 7u8)%&.N" *.@" >'&/.@" (." $'$`>+*%+'$" 8(';%.$%" (.@"
;&'*F()&.@" (." >+*%+'$$87+@8%+'$5" B'//." 7A8>>+&/8+%" 1&@78$N" R"78" L.&+%=" (+" )$"
o}"
;.&@'$8::+'"@+"&8::+)$:."8$*<."8%%&8L.&@'";'*<+"(8%+N"9.$"*'77.:8%+";.&r"(8"8**)&8%."
/.$Y':$." ." 8::+)@%8%." +$L.$Y+'$+"S" pC^^["?" J,q"?" *.%%." %<0@." 8" .@@8MF"(."/'$%&.&"(."
I).77."/8$+0&."7.@"(+>>F&.$%.@"%M;'7':+.@"(."9+'>+*%+'$@"*'${'+L.$%"*."7+.$".$%&."*."I)+"
















(.@" z)L&.@" 9+'>+*%+'$$.77.@" (." 7A<M;.&`*'$%./;'&8+$5" UAF78&:+@@./.$%" .%" 7."
;&'7'$:./.$%"()"(+@*')&@"8/'&*F"(8$@"78"I)8%&+0/.";8&%+.";')&&8+%"/'$%&.&"(8$@"7."








/'(87+%F@N" &.;&F@.$%." 78" L.&@+'$" *'$%./;'&8+$." (." 78" 9+':&8;<+.N" @8" >'&/."
R"89@'7)/.$%"/'(.&$."S5"477."@.&8+%"="78">'+@")$."@'&%."(."I)8%&+0/.";<8@."(."78"7'$:)."
<+@%'+&."()":.$&."p="78"@)+%."(.@"%&'+@";&F*F(.$%.@"(F*&+%.@";8&"V8(.7F$8%q".%"7A./970/."
(." 7A<M9&+(+@/." *'$%./;'&8+$" ?" .$" (F>+$+%+L.N" 7A)$." (.@" >'&/.@" @M/9'7+I).@" ()"
*'$%./;'&8+$5"P)&"78"98@."(."*.%%."*'$@%8%8%+'$N"+7"*'$L+.$%"=";&F@.$%"(."@A+$%.&&':.&"
@)&" 78" ;78*." I)A'**);." 78" 9+'>+*%+'$" (8$@" 7A.@;8*." ;7)@" :F$F&87" (.@" F*&+%)&.@"
*'$%./;'&8+$.@N".$";&.$8$%"F:87./.$%".$"*'/;%." 7.@" %&8L8)E"7.@";7)@"&F*.$%@".%" 7.@"
;7)@".E<8)@%+>@"@)&"7.@"7+%%F&8%)&.@"+%87+.$$.c".%">&8${8+@.o5""
K+.$"I)u+7"$."@'+%";8@";'@@+97."(u8;;&'>'$(+&"*.%%."I).@%+'$"(8$@"*.@"*'$*7)@+'$@N"
$')@" ;')L'$@" &./8&I).&" I)." %')@" 7.@" %.E%.@" ('$%" $')@" $')@" @'//.@" '**);F@"
%F/'+:$.$%"(A)$"F7'+:$./.$%";8&"&8;;'&%"=" 78"@.$@+9+7+%F";'@%/'(.&$+@%.y"?".$%.$()"
*'//." 7A.$@./97."(.@" @'7)%+'$@" 7+%%F&8+&.@" .%" 8&%+@%+I).@" I)+" &.>70%.$%" )$." +$%.$%+'$"
;&+/8+&./.$%"7)(+I).N"(+:&.@@+L.".%"*+%8%+'$$+@%.N".77."$."*&'+%";8@"I)."78"&FF*&+%)&."()"




.@%" )$" /.$@'$:." +$*'$%')&$897." .%" +$(F;8@@897."?" %')%.>'+@N" R">+*%+'$" 8$("
<+@%'&+':&8;<+*9+':&8;<+*87"(+@*')&@."8&."$'%"/)%)877M".E*7)@+L."SN"/8+@"8)"*'$%&8+&."
R"<8L."8>>+$+%+.@"Q<+*<"8&."98@.(");'$" %<."$8&&8%+L."$8%)&."'>"9'%<":.$&.@"S" p;5" ,q5"





y "e')@" 8;;.77.&'$@" R";'@%/'(.&$."S" 7AF;'I)." *)7%)&.77.N" 7AF;+@%0/.N" R";'@%/'(.&$+@%."S" 7.@" (+L.&@.@"
@'7)%+'$@"7+%%F&8+&.@".%"8&%+@%+I).@5"68$@"7.";&./+.&"*<8;+%&."(."@'$"')L&8:."(Ft="*+%FN"6'$$8&)//8";'@."










































I)." @)&" @8" L+." +$%+/.N" ;8&" 7." 9+8+@"(." ('*)/.$%@" .%" (." 7A+/8:+$8%+'$5"B.@" ;&'*F(F@"
&.70L.$%"(A)$."*'$*.;%+'$"(."78"9+':&8;<+."*'//.">'&/."(."&F@+@%8$*."8)"*<8'@".%"="
7A')97+N"*'//."R"7A)7%+/'"987)8&('"(.7"&.87+@/'"7.%%.&8&+'"SN"@.7'$")$.".E;&.@@+'$"(."




&)/'&."."8778" >)&+8"(+")$8"L+%8" *<.":87';;8"." *+"@>)::.S5" 555"U8"9+':&8>+8"0")$8"
>'&/8" (+" &+@;'@%8" 87" 9+@':$'" (+" '&+.$%8&@+" $.7" %./;'" )/8$'N" @';&8%%)%%'" $.7"
;8@@8%'v"8778"$.*.@@+%="(+"(8&."@.$@'"87";&';&+'"L+@@)%'"8%%&8L.&@'"78" 7.%%)&8"(.77."
L+%." 87%&)+5" U8" 9+':&8>+8" 0" %.&8;.)%+*85" B+" 8+)%8" 8" %&'L8&." 78" $'@%&8" *'77'*8Y+'$."
$.77A'&+YY'$%."(.77A)/8$+%=5"
"
P+" 7." &'/8$" *'$%./;'&8+$" @./97." (." ;7)@" .$" ;7)@" .$>.&/F" (8$@" @8" &.;&F@.$%8%+'$"






















)$." ;&8%+I)." (A8%%.@%8%+'$" &F>F&.$%+.77." ')" (." %&8$@>+:)&8%+'$" >+*%+'$$.77." (."
7u.E;F&+.$*." ./;+&+I).N" (8$@" 78I).77.N" (." /8$+0&." 8;;8&.//.$%" ;8&8('E87.N" 78"
>'$*%+'$" (." %F/'+:$8:." (.L+.$%" ;7)@" ;)+@@8$%." ="/.@)&." I)A8):/.$%." 7." (.:&F"(."




U8" 9+'>+*%+'$" @." ;'@+%+'$$." ('$*" 8)`(.7=" ()" &'/8$N" (8$@" *." I)+" 8" F%F" (F>+$+"
*'//."78"R"%.&&."(."78";&'@."S5"4$".>>.%N".$%&."78">+$"()"WW."@+0*7.".%"7."(F9)%"()"WW#.N"7."
@M@%0/." :F$F&+I)." (8$@" @8" :7'987+%F" p;8@" @.)7./.$%" 7+%%F&8+&." .%" ;8@" @.)7./.$%" .$"







































































































































































4e4ePK42|42N" i8$@`V8:$)@N" 20*. _/*N0. B&;;0*. =0*. 7'"*#,%0:. M/0'"<0'$/*".
2/**/$%5.80(0'./'=.6&=:.A&;"'N"C^JG"

































































































































































































































































































































































































K133#P3#e#N" 1$(&.8N" R"68778" 9+':&8>+8" .$*'/+8@%+*8" 87778" 9+':&8>+8" +$>'&/8%+L8"SN"
(8$@"K&+'@*<+" .%"6+"|+&'78/'" p(+&5qN"K"'/"-0. =%. -0$$0*"$/*". %$"-%"'"I. B$&*%". +0*. )0'0*%. 0.
+*&(-0;%N"L'75"##N"C^^TN";5"TXX`T[,"
K133#P3#e#N"1$(&.8N"8&.5+0##,%&.=%.20="-&N"C^^H"
















KlU62#e#N" U)*+8" .%" elf1jN" Z)7+8N" fq+0*%;0'$5. %'. 8%!0et*%$%'):. G'$0*50#$%&'5. &!.
7/$&RM%&)*"+,T."'=.1%#$%&'N"GHCJ"
Klee13N" Z.8$`U')+@N" R" 4*&+%)&.555" 9+':&8;<+I)." .%')" 8)%'9+':&8;<+I).5"












































































6#leN"2'9.&%" .%" Dl23#42N" D&8$*.@N"#*%*0. -94#*%<"%'I. 1&*;05. #&'$0;+&*"%'05. =0. -". <%0.
=9"/$0/*N"GHCH"
6lPP4N"D&8${'+@N"80.+"*%.(%&)*"+,%E/0I.f#*%*0./'0.<%0N"GHHX"













D42213l`B'/9.N" K&+:+%%." .%" P1Ui1N" 1:8%<.N" R"D+*%+'$@" 9+':&8;<+I).@" .%" 8&%@"
L+@).7@N" W#W.`WW#." @+0*7.@"SN" A0#,0*#,05. . 6*"<"/qN" $5" []N" GHH[5" b2U"?"
<%%;@?&.*<.&*<.@%&8L8)E5&.L).@5'&:J,"








DbV12lU#N" V8&*N" R"6.@" R"f+.@"S" =" 78" 9+':&8;<+."?" 7." *&F;)@*)7." ()" -8&$8@@."SN"
2%&)D'0N"C,^N"C^]JN";5",`,H""




|4D4eN"17.E8$(&.N" R"U." *<8%" t8)$." (." 7A899F" PF:)+$"SN" (8$@"|.>.$" .%"1)(.%" p(+&5qN"
1*&'$%D*05.=0.-".!%#$%&'N"GHHCN";5"JJ`CH^"


































|b|U#4UV#e433#N"V8&Y+8$'N" R"K+':&8>+8" ." 8)%'9+':&8>+8"SN" (8$@"1@'&" 2'@8" p(+&5qN"
80$$0*"$/*".G$"-%"'"N"fN"C^][N";5"]G^`]][5"











































Ulb#BileN" K&+:+%%." .%" 2l|42N" ZF&/.N" R"Uu8)%.)&" .$%&." 9+':&8;<+." .%"
/M%<':&8;<+."SN"K&=0*'%$45N"$5"C]N"GHHG"




V164U4e13N"68$+.7N" R"P+%)8%+'$" .%" @+:$+>+*8%+'$" (." 78"9+':&8;<+." .$" C^]X"SN" (8$@"
3')8%+".%"3&.9+%@*<"C^]X"?"CG^`C,^"









V1|e4N" K.&$8&(N" R" U8" %.E%)87+@8%+'$" ()" 9+':&8;<+I)." (8$@" g" ')" 7." @')L.$+&"
(u.$>8$*." (." |.'&:.@" -.&.*" S" (8$@" B877.`|&)9.&" .%" 2'%<." p(+&qN" 7/$&(%&)*"+,%0. 0$.
(%&)*"+,%0N"C^]^N";5"C[,`C]T"
V1e|1e#N" e'.7" B<898$+N" R"-@M*<'9+':&8;9<M" 8$(" %<." 3&)%<" '>" %<." P)9t.*%"SN"
M%&)*"+,TN"[N"CN"C^],N.;5",T`XG"








VleUbµleN" 1$$.`V8&+." .%" P1Ui1N" 1:8%<.N" 1%#$%&'5. (%&)*"+,%E/05" ?" W#W.`WW#."
@+0*7.@N"GHHJ"
Vl21#3#P"|.'&:.".%"-lUUlBj"|.'&:.N"35T#,&"'"-T$%#.B$/=%05.&!.M%&)*"+,TN"C^]J"
VlbU#eN" Z'8$$MN" R"3<." U+>." 4>>.*%?" U+%.&8%)&." P%)(+.@" 8$(" %<." K+':&8;<+*87"
-.&@;.*%+L."SN"(8$@"2.$(.&@v"i88$".%"i8&/@/8N"6,0.M%&)*"+,%#"-.6/*'.:.8%<05.%'.r%5$&*TN"
GHCJN";5"[]`J]"































































































































Uf124N"47+@.'N" R"2'9.&%'"K'78h'"?"3'('".@*&+%'&"I)." .@*&+9." .$" .@;8h'7"(.9.&+8"
%.$.&"+$>7).$*+8"*.&L8$%+$8"SN"A0<%5$".?/-$/*"-.6YAG7N"$~"JXN"Z)$."GHHXN";5"GXT`G[X"
12U1b6N" PM7L+."v" Blf#e61PP1VN" V8$(8$8" .%" 34#e3b2#42N" D&F(F&+*N"tI. \I.
B0("-=.:.*4#%$Q.,%5$&%*0.0$.(%&)*"+,%0.="'5.x2%0.7/5)0U"'=0*$0'x.0$.x7/5$0*-%$NxN"GHCX"
12PU1eN"1$%'$+8N" R"179.&%'" P8L+$+'"?" +7" @':$'" (+" )$" 9+':&8>'"SN" (8$@" K&8/8$%+" .%"
-.$@8"p(+&5qN"B#*%<0*0.-0.<%$0I.75+0$$%.=0--".(%&)*"!%".-0$$0*"*%"N"C^^[N";5"JC`]C5"
K12643N" |)+778)/." .%" B12leN" 6'/+$+I).N" $/=0. 5/*. f;;"'/0-. ?"**D*0Q. x8".
;&/5$"#,0xN"GHHJ"
yo!"






K42e126#e#"e1-lU431elN" D&8$*.@*8N" R"Uu8@@)&('" >8$%8@%+*'"SN" (8$@"6.+(+.&" .%"
2'9.&%'"p(+&5qN"B0)'"-%.5/-.'/--":.5$/=%.0.$05$%;&'%"'N0.+0*.[/"'.A&=&-!&.t%-#&#_N"GHHGN";5"^J`
CH,"




























64V1e4N" U8)&.$%N" R"U.@" +77)@%&.@" .%" 7.@" /+$)@*)7.@" ?" -+.&&." V+*<'$N" 7.*%.)&" (."
-7)%8&I)."SN"(8$@"V'$7){'$".%"P87<8"p(+&5qN"1%#$%&'5.(%&)*"+,%E/05N"GHHJN";5"G,X`GT["









D12#e4UU#N" -8%&+Y+8N" R"D.*'$(8" +$>.(.7%=5" Uu+$$'L8%+L8" ;&'@;.%%+L8" 9+':&8>+*8" (+"
68L+(."l&.**<+'"SN"B&-%-&E/%.0.$*"=%;0'$%.:.'"**"$%<".%$"-%"'".$*".;&=0*'%5;&.0.+&5$;&=0*'&N"
GHCJN";5"C,X`CX]"

























|l2Zb-N"K&8$O'N" R"3.E%)87+Y+$:" %<."-8@%?"3<."D)$*%+'$"'>"V./'&M"8$("i+@%'&M" +$"
j+kN@"D+*%+'$"SN"A0<%0U.&!.?&'$0;+&*"*T.1%#$%&'N"C^^TN";5"C[C`C[]"
|21K4PN"i.&9.&%N"1%#$%$%&/5.M%&)*"+,%05I.@-"=%;%*.>"(&_&<95.f')-%5,.'&<0-5N"C^JJ"C^JX"



















U\le126`2l_b4PN" fF&'$+I).N" R"P;.*%&.p@q" ()" ;0&." .%" /F78$*'7+." ()" >+7@5"
28M'$$./.$%"()"/M%<."(."i8/7.%"(8$@"@%05.;%'/5#/-05"(."-+.&&."V+*<'$"SN"(8$@"Z.8$"
j8./;>.&"p(+&5qN"K%#,&'.-/.0$.*0-/N"GHCCN";5"CJX`GHG"
U\f#N" B7F/.$%N" 60**%$&%*05. +&5$;&=0*'05I. \4&#*%$%E/0. =0. ?"-<%'&Q. f#,0'&NQ. 3T'#,&'Q.
A"'5;"T*N"GHCT"
U4lgPj#N"V8&+.N"R" #7";'%.&."(.7"&'/8$Y'"." 78" >'&Y8"(.7"('*)/.$%'" ?" @%'&+8"(+")$"
7.%%.&8%'";.&@.:)+%8%'"SN"r%5$&*%".K")%5$*".:.*%<%5$".=%.5$&*%".#*%$%#"N"$5"C^N"GHCXN";5"CH^`CCJ"
Ul#P4UN" L.@N" R"Z.8$" 4*<.$'Y5" B')&+&" SN" 80. 64-4)*";;0N" G[" 8L&+7" GHH^" b2U"?"
<%%;?QQQ57.%.7.:&8//.5>&+:('@@+.&@;&+E`(.@`7.*%.)&@t.8$`.*<.$'Y`*')&+&`G[`HT`
GHH^`GJXT^^5;<;"
U½-4`B1UflN" #:$8*+'N" R"6.*'$@%&)*%+$:"i.8L.$"SN"A&(0*$&. M&-"&Q. ". 8055. 2%5$"'$.
B$"*I.?*%$%#"-.f55"T5N"GHHXN";5"CJ[`C]C"
Ulb26lbN" U')+@.N" R"Uu8)%.)&" .%" @'$" (')97."?" [0. 5/%5. <%<"'$. 0$. <&/5. Z$05. ;&*$5N"
897=<0*5"%*0N"8%;&'&<N"(8$@"2.+:"v"2'/.@%8+$:".%"P*<8>>$.&"GHC["?"]J`^]"
V164U4e13N" 68$+.7N" R"b$" &'/8$" (." 78" 9+':&8;<+.5" U.@" <'//.@" (." ;8;+.&" (."
g+77+8/"|'7(+$:"SN"8".8%#&*'0N"$5"CTN"C^]]N";5"CX`GX"
V164U4e13N" 68$+.7N" R"K'&:.@" 9+':&8;<."SN" (8$@" K&)$.7" p(+&5qN" M&*)05Q. 5&/<0'%*5.
=9"<0'%*N"GHH[N";5",XX`,JT"




















-1UbVKl" VlPB1N" 28>>8.77'N" R"#7" :+8&(+$'" (.77." /'@*<." (+" 1$(&.8" 38&899+8"SN"
8LG;;")%'"N%&'0N"G^GN"GHC[N";5"[H`[C"
-1e1#3\N"l8$8N"6,0.?&-&'%"-.1&*$/'0.%'.?&'$0;+&*"*T.1%#$%&'.%'.1*0'#,N"GHCJ"
-1--1U126lN" 68&+'N" R"4(:8&('" D&8$Y'@+$+?" 28**'$%'" L+%." (+" @.*'$(8" ." %.&Y8"
/8$'"SN"8".A0+/((-%#"N",H"$'L./9&."GHCX"
-1PlU#e#N"-+.&"-8'7'N"205#*%N%&'%.=%.=05#*%N%&'%"C^J^"C^J,"





-bU42#N" V8&*'N" R"uP'@;.$('" +7" :+)(+Y+'u5" #7" &+%&8%%'A" (.77A.:'" 7+/'$'L+8$'" (+"
4//8$).7" B8&&0&."SN"B$/=%. 5-"<%5$%#%. :. *%<%5$". =0--9"55&#%"N%&'0. %$"-%"'". =0)-%. B-"<%5$%N" WN"
GHC,N";5"GC^`G,["
21K13\N" 6'/+$+I).N" R"f+.@" +/8:+$8+&.@" .%" L+.@"/+$)@*)7.@"?"V8&*.7" P*<Q'9" .%" 7."














2b#N" U)*N" R"U.@" f+.@" 8)%<.$%+I).@" (." ;.+$%&.@" +/8:+$8+&.@" (." K.*O>'&(5"
UA+/8:+$8%+'$";+%%'&.@I)."="7Az)L&."SN"(8$@"D.&&8%'`B'/9.".%"P87<8"GHH["?"CX`GJ"
P1Ui1N" 1:8%<.N" R"6+@*')&@" *&+%+I)." .%" >+*%+'$" 9+':&8;<+I)." (8$@" 7.@" 3&*$*"%$5.
%;")%'"%*05" (." -8%.&" .%" 7.@" @%05. %;")%'"%*05" (." P*<Q'9"SN" (8$@" D.&&8%'`B'/9." .%"
P87<8"GHH["?"G^`,^"




PBi1DDe42N" 178+$N" R"U8" %.$%8%+'$" (.@" L+.@" /)7%+;7.@" x" .$%&.%+.$" 8L.*" 4//8$).7"
B8&&0&."SN"(8$@"2.+:"v"2'/.@%8+$:".%"P*<8>>$.&"GHC["?"C,^`CTX"
PBiVbjU42N" 4$&+I).N" R"U8" 7+%%F&8%)&." $8Y+." .$" 1/F&+I).N" (." 2'9.&%'" K'78h'" ?"







Pi#l3Pbj1N" P<)+*<+&'N" A0#,0*#,05. =0. A"T;&'=. X/0'0"/. 5/*. -05. !&/5. -%$$4*"%*05Q.
x890'#T#-&+4=%0.=05.5#%0'#05.%'0q"#$05xN"GHH,"
P24K2lN"V+7+L'tN"R"UA+/8:.".%"7."/+&'+&"SN"(8$@"-&@%'t.L+*"GHH,"?"CG,`CXC"




3121KK#1N" 1$(&.8N" R"#7" 6./'$." 8" K.@78$" x" @;+$" '>>"SN" C," '*%'9&." GHCC" b2U"?"
<%%;@?8$(&.8%8&899+85Q'&(;&.@@5*'/GHCCCHC,+7`(./'$.`8`9.@78$`@;+$`'>>"
yo"








3121KK#1N" 1$(&.8N" R"b$8" @;.*+." (+" 7+9&'" $)'L'"SN" CH" /8+" GHCG" b2U"?"
<%%;@?8$(&.8%8&899+85Q'&(;&.@@5*'/GHCGHXCH)$8`@;.*+.`(+`7+9&'`$)'L'"
3#PPleN"Z.8$`-+.&&.N"R"4//8$).7"B8&&0&."SN"890q+*055N"HCHGGHHH"
f1e"g4P4V14UN" P89+$.N" R"A"<0-" (." Z.8$" 4*<.$'Y"?" )$" 8)%';'&%&8+%" .$" *&.)E" (."
7u8)%.)&"SN"(8$@"g+%%/8$$"p(+&5qN"M%&)*"+,%0.0$.*&;"'.:""#$05.=/.#&--&E/0.%'$0*'"$%&'"-.=0.
K0$NQ.50+$0;(*0e&#$&(*0.cwawN"GHCGN";5"^X`CH["










6%;05N"G" /8&@" GHCJ" b2U"?" <%%;@?QQQ5$M%+/.@5*'/GHCJH,HG/8:8Y+$.<'Q`
.//8$).7`*8&&.&.`&.+$L.$%.(`$'$>+*%+'$5<%/7"
1BBb2#N" 17.@@8$(&'N" R"i'77MQ''(" $'$" 0" @)7" 3.L.&." ?" 8LL.$%)&." ." @L.$%)&." (.7"
&'/8$Y'"*+$./8%':&8>+*'"SN"B$/=%.'&<0#0'$05#,%N"L'7)/."[CN"GHHCCN";5"CJC`C]X"
i1lN" Z+8N"89%*&'%0. ="'5. -0. *&;"'. !*"'F"%5. =0+/%5. abdwI. f#,0'&NQ. ?,0<%--"*=Q. 6&/55"%'$Q.
\"%--TN"GHCG"
yo"




















1bP3#eN" Z'<$N"r&U. $&.2&. 6,%')5.U%$,.t&*=5:.6,0.t%--%";. [";05. 80#$/*05. =0-%<0*0=. "$.
r"*<"*=.Y'%<0*5%$T.%'.abuuN"C^[G"
K1eD#4U6N"1$$N"Y'5+0"_"(-0.50'$0'#05N"C^]G"









KU1eBj4V1eN" K&)$'N" 805. !%#$%&'5. 5%')/-%D*05I. $/=05. 5/*. -0. *&;"'. !*"'F"%5.
#&'$0;+&*"%'N"GHHG"










































































V4243lZ1N" i8$$8N. 6,0. '"**"$%<0. $/*'. %'. !%#$%&'. "'=. $,0&*T. :. $,0. #*%5%5. "'=. *0$/*'. &!.
5$&*T$0--%').!*&;.A&((0e\*%--0$.$&.6&/*'%0*N"GHCT"




































































4e433#N" V8&+.`Z.8$$.N" 1"#$&)*"+,%05I. 890'*0)%5$*0;0'$. -%$$4*"%*0. J. -94+&E/0.
#&'$0;+&*"%'0N"GHCT"










',-55*3(-<.#! +,1.#!+#'5)4($4*.! +#'! (*2$4;1#'! '(25484;1#'!+#! /-! 74*845$4*.! #$!+,1.#!
-.-/0'#! +#! '#'! #.A#1?! /4$$2)-4)#'! 5*33#! +#! '#'! 43(/45-$4*.'! #?$)-B/4$$2)-4)#'!
C%4'$*)4;1#'=! '*54*/*<4;1#'=! (%4/*'*(%4;1#'! #$! 3D3#! (*/4$4;1#'E! -84.! +,2>-/1#)! '-!
$#.#1)!2(4'$23*/*<4;1#!#.!$-.$!;1#!5-$2<*)4#!4.$#)()2$-$4>#!+1!)2#/9!
F,1.! (*4.$! +#! >1#! 32$%*+*/*<4;1#=! /#! $)->-4/! 5)*4'#! /,2$1+#! +#! /G2>*/1$4*.!
%4'$*)4;1#!+1!<#.)#!74*<)-(%4;1#!->#5!5#//#!+#!/-!.-4''-.5#!#$!+1!+2>#/*((#3#.$!+#!
8*)3#'!%07)4+#'!+-.'!/-!'#5*.+#!3*4$42!+1!HH#!'4&5/#=!#.!I554+#.$!6!/-!5*374.-4'*.!+#!
5#'!+#1?!)#5%#)5%#'! C74*<)-(%4#!#$! 845$4*.E!>4'#!J! )#$)-5#)!1.#!<2.2-/*<4#!'(25484;1#!
(*1)! 5#!.*1>#-1!<#.)#! C*1! '*1'B<#.)#E!;1,#'$! /-!74*845$4*.=! #$! -4.'4! J! 4+#.$484#)!+#'!
$#?$#'!(4*..4#)'=!;14!-.$454(#.$!1.#!5#)$-4.#!(*2$4;1#!*1!$#.'4*.!#'$%2$4;1#!+*34.-.$#!
+-.'!/-!()*+15$4*.!5*.$#3(*)-4.#9!F#!(/1'=!5#$$#!)#5%#)5%#!3#$!#.!(/-5#!1.#!-.-/0'#!
5*3(-)-$4>#! +#! 5#'! $#?$#'! '#/*.! +4882)#.$'! 5)4$&)#'! $#?$1#/'=! J! /-! /134&)#! +#'!
4.'$)13#.$'=! #.! +#>#.4)! 5*.'$-.$=! +#! /-! .-))-$*/*<4#9! K.! (-)$451/4#)=! /-! $%&'#! '#!















P%4'! $%#'4'! -43'! $*! -.-/0'#! -! 5*.$#3(*)-)0! -.+! $)-.'.-$4*.-/! /4$#)-)0!
(%#.*3#.*.6!74*845$4*.9!P%#!+4''#)$-$4*.!5*374.#'!-!%4'$*)45-/!4.$#)#'$!4.!$%#!()-5$45#!
*8! 74*<)-(%0=! Q4$%! -! $%#*)#$45-/! -.+! -.-/0$45-/! (#)'(#5$4>#! 8*)! $%#! Q-0! 4.! Q%45%!
74*<)-(%45-/! -55*1.$'! Q#)#! 4.>#'$#+! 70! 845$4*.=! -.+! -! 5)4$45-/! -.+! 5*3(-)-$4>#!
-$$#.$4*.!8*)!'(#54845!5*.$#3(*)-)0!$#?$'9!R!$-?*.*30!()*(*'-/!*8!$%#!3-.0!+488#)#.$!
8*)3'!*8!/4$#)-)0!74*<)-(%4#'!4'!-55*3(-.4#+!70!$%#!+#'4)#!$*!+#'5)47#!$%#!(*#$45'!*8!
5*.$#3(*)-)0! 74*845$4*.=! 4$'! /4$#)-)0! 5%-//#.<#'! -.+! 4$'! #?$)-B/4$#)-)0! 43(/45-$4*.'!



























Y1#'$-! $#'4! 4.$#.+#! -.-/4ZZ-)#! 1.! 8#.*3#.*! /#$$#)-)4*! 5*.$#3(*)-.#*! #!
$)-.'.-Z4*.-/#6!/-!'$()$#%$(*9!W/!/->*)*!5*374.-!1.!4.$#)#''#!'$*)45*!(#)!/-!()-$45-!+#//-!
74*<)-84-=! 1.*! $#*)45*! #! -.-/4$45*! (#)! /-!3-.4#)-! 5*.! 514! #''-! &! '$-$-! 4.>#'$4$-! +-//-!
)$#%$(*=!#!1.*!5)4$45*!#!5*3(-)-$4>*!(#)!4!$#'$4!'(#548454!5*.$#3(*)-.#49!@.*!'8*)Z*!+4!





F-!1.!(1.$*!+4!>4'$-!3#$*+*/*<45*! 4/! /->*)*!4.5)*54-! /*!'$1+4*!+#//,#>*/1Z4*.#!
34//#.-)4-! +#/! <#.#)#! 74*<)-845*! 5*.! ;1#//*! '1//-! .-'54$-! #! /*! '>4/1((*! +#//#! 8*)3#!
47)4+#!.#//-!'#5*.+-!3#$J!+#/!HH!'#5*/*=!4.!I554+#.$#=!5*.!/,*74#$$4>*!+4!)4.$)-554-)#!
1.-! <#.#-/*<4-! '(#54845-! +#/! <#.#)#! 74*84.Z4*.-/#! #! +4! 4+#.$4845-).#! 4! $#'$4! (4*.4#)4=!
;1#//4!5%#!-.$454(-.*!1.-!+#$#)34.-$-!(*#$45-!*!$#.'4*.#!#'$#$45-!*<<4!+*34.-.$#9!W.!
'#<14$*=! 4/! /->*)*! ()*(*.#! 1.,-.-/4'4! 5*3(-)-$4>-! +4! -/51.4! $#'$4! 5*.$#3(*)-.#4=!
'*()-$$1$$*! 4$-/4-.4! #! 8)-.5#'4=! '1//-! 7-'#! +4! 5)4$#)4! $#'$1-/4! +4>#)'4! #! -$$)->#)'*! </4!
'$)13#.$4! +#//-! .-))-$*/*<4-9! W.! ()43*! /1*<*=! '4! &! >-/1$-$*! 4/! 5-)-$$#)#! 47)4+*=! $)-!
+*513#.$*! #! 4.>#.Z4*.#=! +#//-! '$()$#%$(*! C#! ;14.+4! /-! 5*#'4'$#.Z-! +4! 3-$#)4-/4!
)#8#)#.Z4-/4!#!+4!$#5.45%#!84.Z4*.-/4EX!-//*!'$#''*!$#3(*=!(-)$45*/-)#!)4/#>-.Z-!%-!-''1.$*!
4/!5*.5#$$*!+4!.-))-$*)#6!4.$#))*<-.+*!4/!(*'$*!5%#!*551(-!.#/!)-55*.$*!#!-.-/4ZZ-.+*!/-!






3*+*! +4! 5*.5#(4)#! /-! )45*'$)1Z4*.#! +4! 1.,4+#.$4$J! (-)$45*/-)#! #! +4! 1.-! 3#3*)4-!
4.+4>4+1-/#!#!5*//#$$4>-=!(177/45-!#!()4>-$-9!
!
61.7%3,-7!6!N4*845$4*.=!O-))-$*)#=!N4*<)-84-=!O-))-$*/*<4-=!:#$$#)-$1)#!5*3(-)-$#=!
:#$$#)-$1)-!5*.$#3(*)-.#-9!
!
!
<31,$%=13.1#",$%>?@%A%B)..-#".&#$%2#"'C")7$%$.%3145"#-$%
